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In order to construct the phylogenomic tree of monkeypox virus (MPXV) genomes, we conducted a meticulous curation process to select representative genomes that played a significant role in enhancing our understanding of MPXV diversity. We carefully considered the relevance and contribution of each genome to ensure a comprehensive representation. For the nucleotide phylogenetic analysis, we incorporated additional contextual data, including chronological and geographical information associated with the genome records. By integrating this valuable information, we were able to gain deeper insights into the evolutionary relationships among the MPXV genomes. This comprehensive approach allowed us to capture the genetic variations and evolutionary history of the virus, providing a more accurate depiction of its diversification patterns and helping us understand the factors that have shaped its evolution over time. The phylodynamic analyses were carried out according to the following scheme:
Dataset of MPXV genomes
We conducted a comprehensive analysis on a dataset consisting of 525 high-quality MPXV genomes. These genomes were obtained from the Viral NCBI database and represented a substantial collection of genetic information. The genomes were sequenced over a span of years, from 1958 to July 22, 2022, as detailed in Table S6. To ensure consistency and comparability, the obtained sequences were subjected to trimming and alignment procedures. Specifically, the trimmed sequences were aligned to a reference genome with Accession numbers NC_003310 and NC_063383. This alignment step helped to standardize the data and ensure accurate comparisons of the sequences. In addition to the genomic data, we also extracted temporal and geographic information associated with each genome from the GenBank.

Analysis of the nucleotide sequences
We employed the powerful multiple sequence alignment tool MAFFT (FFT-NS-2, v. 7.450) [1]. This allowed us to accurately align the sequences and highlight their similarities and differences. To begin, we inputted the nucleotide sequences of the MPXV genomes into the MAFFT tool. The tool then applied the FFT-NS-2 alignment method, which employs progressive pairwise alignment and iterative refinement processes to align the sequences. 

Phylogenetic tree of MPXV
To generate the phylogenetic tree, we employed the maximum-likelihood method. Specifically, we utilized the maximum-likelihood approach with 1000 bootstrap replicates. To perform this analysis, we used the RaxML web server [2]. Each bootstrap replicate involved randomly selecting a subset of sequences with replacement from the original dataset, and the maximum-likelihood analysis was performed on each replication. The results of these replicates were then combined to construct a consensus phylogenetic tree. The incorporation of 1000 bootstrap replicates provided a reliable estimation of the branch support values and improved the confidence in the inferred evolutionary relationships portrayed by the phylogenetic tree.
To enhance the visual representation of the phylogenetic tree, we employed the user-friendly and versatile Figtree software (http://tree.bio.ed.ac.uk/software/figtree). Once we obtained the phylogenetic tree from our analysis, we imported the tree file into Figtree for further visualization and refinement. Using Figtree, we were able to modify the tree layout, adjust the branch lengths, and assign colors and labels to the different clades, subclades, or groups within the tree.

Supplementary reference:
1. Katoh K, Standley D M. MAFFT multiple sequence alignment software version 7: improvements in performance and usability. Molecular biology and evolution. 2013; 30(4): 772-780.
2. Stamatakis A. RAxML version 8: a tool for phylogenetic analysis and post-analysis of large phylogenies. Bioinformatics. 2014; 30(9): 1312-1313.


[bookmark: _Toc141368568]Appendix Text S2: The procedure of estimation of adequate reproductive number (Rt)

We used two methods to calculate the effective reproduction number (Rt) of monkeypox in 1990-2020 and in 2022 respectively.
The Rt for monkeypox was projected from 1990 to 2020 using a method for subcritical outbreaks of infectious diseases comprising both zoonotic (reservoir-to-human) and human-to-human transmission. The term "chain of transmission" refers to a sequence of events starting with a zoonotic transmission, followed by subsequent human-to-human transmissions, where Rt in human populations is below 1, a proportion of cases can be linked to exposure to the animal reservoir [1]. 
Based on Lloyd-Smith et al.'s work [2], the length of a transmission chain is denoted as L. The offspring distribution, representing the number of persons infected by a single case, follows a negative binomial distribution with mean Rt and overdispersion parameter k (characterizing case-to-case variation in infectiousness). The probability that a chain is of length L is given by [3]:

In a typical transmission chain with an average length of  , there is one reservoir-to-human transmission event and  subsequent human-to-human infections. The probability G of a case being infected by the reservoir, when randomly picked up by surveillance, is given by. However, for subcritical outbreaks (0<Rt<1), branching process theory reveals that the average chain length is , resulting in . To estimate the upper limit of Rt when the detection of a case doesn't influence other cases in the same cluster, we use , where G is the proportion of detected cases that are infected by the reservoir. This is a general result that is independent of the case detection rate ρ and the overdispersion parameter k and that does not require data on clusters. It is valid as long as outbreaks are subcritical (0<Rt<1). 
In our study, we employed the proportion of cases infected by the natural reservoir among detected cases (G) to estimate upper Rt. As indicated before, upper Rt was calculated as one minus the fraction of cases infected by the reservoir out of the total number of identified cases. Using the counts of all reported cases and patients infected via reservoirs, we determined upper Rt and its 95% confidence interval for monkeypox outbreaks between 1990 and 2020, as presented in Table S7. 
To estimate Rt in 2022 monkeypox outbreak, we simply use the estimate_R function in the R package “EpiEstim” [4]. This method relies on a branching process model, which assumes that the incidence of new cases on day t(It) can be represented by a Poisson process:

where Rt is the time-varying reproduction number (i.e., the average number of cases caused by a primary case infected at time t, assuming that conditions remain the same after time t), and the past incidence (It-s) is weighted by , the probability mass function of the generation time (the time between infection in a case and their infector). In practice, as infection itself is difficult to observe, the incidence of symptomatic cases can be used instead and , can be approximated by the serial interval (SI, the time between symptom onset in a case and their infector) [5]. Cori et al. developed a method to estimate Rt from the renewal equation that is suitable for real-time application. The method is implemented in the R package “EpiEstim”, where estimation is performed over user-defined time windows within which Rt is assumed constant [6]. 
On the basis of a Bayesian approach that depends on the time series and the distribution of serial interval, the Rt of current monkeypox outbreaks in 2022 was predicted using confirmed cases from May 6 to July 22 in the global.health database. Rt is estimated within a Bayesian framework, using a Gamma distributed prior. In the modeling analysis, we assumed a mean and standard deviation of the serial interval of 9.7 and 2.7 days, respectively [7].
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[bookmark: OLE_LINK1][bookmark: _Toc105929254][bookmark: _Toc105929825]Covariates assembled and used in the analyses
Ecological variables were selected for inclusion in this study because previous work hypothesized that environmental risk factors or the animal factors alone cannot explain the emergence of monkeypox outbreak in Africa [1-3], on the other hand, human activity have greatly increased the interactions between humans and animals [4]. In our study, a suite of ecologically relevant gridded environmental covariates for Africa was compiled to capture the intricate interplay between the environment, animal reservoirs, and human activity in driving the dynamics of MPXV transmission, including data at the spatial layers for 39 explanatory variables that were grouped into three categories, i.e., environmental-related, animal-related, and human activity associated factors. Of them, 31 environmental related predictors were obtained: (1) 19 bioclimatic variables (also called BIO 01−19); (2) leaf area index; (3) elevation; (4) latitude; (5) the land cover CCI climate research data package (CRDP) including nine land cover variables other than cropland and urban construction land. Nine human activity related variables were obtained: (1) two land cover variables in CRDP (cropland and urban construction land); (2) population size; (3) global downscaled GDP and (4) human footprint index. Three animal-related variables (richness of mammal, Rodentia and Primates) were also obtained. Covariates provided with a finer resolution than the study grid (10 km×10 km) were resampled and averaged to match the desired resolution. 

[bookmark: _Toc105929255][bookmark: _Toc105929826]Implicated animal reservoir distributions
[bookmark: _Hlk141120781][bookmark: _Hlk141119943]Over recent years, Rodentia had been intensively reported to harbor MPXV. We build the ecological niche models for four hypothesized to be monkeypox potential reservoir hosts: rope squirrels (Funisciurus spp. species, family Scuridae), African dormice (two species: Graphiurus crassicaudatus and Graphiurus lorraineus, family Gliridae), and giant pouched rats (Cricetomys gambianus, family Nesomyidae). These specific taxa were chosen based on molecular tests confirming their infections with MPXV (see Appendix Table S8). Additionally, they represented both arboreal rodents (rope squirrels) and terrestrial rodents (African dormice and giant pouched rats), which are known to have different types of interactions with humans. [5]. To fully reflect contribution of animals in the model of MPXV transmission, we at the first step developed predictive maps for distribution of four types of animals, which had been implicated as potential reservoirs of the disease: Funisciurus spp., Graphiurus crassicaudatus, Graphiurus lorraineus and Cricetomys gambianus. While these animals are included in the dataset of mammal/Rodentia richness, there is some disagreement with independently-sourced occurrence data. As a result, a predictive modelling approach was used to create a continuous surface of habitat suitability for these species which we then included as a predictor in the model. Data on the global occurrence for all these animals were extracted from Global Biodiversity Information Facility（GBIF）(https://www.gbif.org) and then the spatial range of Graphiurus crassicaudatus, Graphiurus lorraineus and Cricetomys gambianus determined by the IUCN red list (https://www.iucnredlist.org/) of threatened species were used to modify the occurrence. Given the misclassification of Cricetomys gambianus as another species, Cricetomys ansorgei, the data from GBIF was modified by spatial range determined by IUCN red list of Threatened Species (i.e. points outside this spatial range determined by IUCN were deleted from animal database).[6, 7] When modeling for these animals, environmental data and covariates of land cover were chosen. As a result, the final predicted distribution of these four types of animals, as well as other 39 variables we collected, were included in the final models to explore the ecological niche of MPXV.

[bookmark: _Toc105929256][bookmark: _Toc105929827]MPXV distribution modelling
We created a global grid-map of 10 km×10 km used ArcGIS 10.7 (Esri Inc, Redlands, CA, USA) and then associated with explanatory variables. All location data were geopositioned using Google Map as precisely as possible. For the locations which precise geographic information are available, the latitude and longitude were directly included, while for those with precise geographic information unavailable, a polygon was defined to cover the reported region. All data that had been geopositioned were checked to ensure coordinates were plausible and then occurrences were standardized to remove duplicates, so that each individual record used in our model represented an occurrence of MPXV infections. Then each occurrence data was matched to the grid-map according to its coordinate and only one presence grid was counted if multiple records were associated with the same grid. To reduce multicollinearity among the features for ecological modeling, we evaluated pairwise Pearson correlations. For each pair of features with an absolute Pearson correlation coefficient higher than 0.70, the one with a higher average correlation with all other features was excluded from analyses. Each occurrence data was matched to the grid-map according to its coordinate and only one presence grid was counted if multiple records were associated with the same grid.
A boosted regression tree (BRT) using the ‘gbm.step’ function in the R package “dismo” was used to build the relationship between MPXV occurrence and environmental, ecoclimatic and biological variables [8]. A case-control study design was conducted to build the ecological model. Briefly, occurrences within human infections with zoonotic transmission and animal infections were considered as “cases”, and those occurrences of MPXV where polygon areas were greater than one square degree (about 110 km×110 km in areas at the equator) were excluded from the input of the modeling analysis to avoid the introduction of an additional bias. We also excluded the occurrence of person-to-person transmission. Pseudo-absence data (“controls”) was chosen randomly within a range of 20–1000 km around the presence grids, and the number of pseudo-absences locations is usually three times number of presence data. A tree complexity of five, a learning rate of 0.005 and a bagging fraction of 75% were used based on their satisfactory performance. Bagging is a procedure that resamples data points to fit sequential trees so to improve predictive performance. A 10-fold cross validation was used to identify the optimal number of trees. The output of a BRT model consists of both predicted probabilities of occurrence and relative contributions (or influences) of predictors. The relative contribution is calculated based on how many times a predictor is chosen for splitting and how much each split improves the objective function, averaging over all trees. These relative contributions of all predictors are standardized so that they sum to one. A two-stage bootstrapping procedure was employed to provide a more robust and parsimonious estimation of model parameters. In each stage, the following split-and-fit step was repeated for a certain number of times. A training set with 80% of data points was randomly sampled without replacement, and the remaining 20% served as a test set. A BRT model was built using the training set, and then applied to the test set for validation if needed. In the first stage, the split-and-fitting step was repeated for ten times to screen important predictors. Validation of the trained model using the test set was not performed in this stage. Predictors that had a relative contribution <3% for all bootstrap training sets were excluded from the next stage. In the second stage, the split-and-fitting step was repeated for 100 times using the remaining predictors. As no variable selection was performed in this stage, all 100 models had the same predictors but yielded different contribution estimates. The relative contributions of the predictors were averaged over the 100 BRT models to represent their final relative contributions. The operating characteristic curve (ROC) curves and areas under the curve (AUC) based on the test sets were also averaged to represent the final predictive performance. The standard deviations and 95% percentiles of the relative contributions and AUCs across the 100 models were used to quantify the uncertainty in the estimation. Finally, the predicted probabilities were averaged over the 100 models to represent the final estimates of global probabilities of MPXV transmission presence. The threshold cutoff value used for final predictions of presence or absence was maximizes sensitivity + specificity along the ROC curve for the final BRT model, based on which we estimated the number of vulnerable human and area of risky district by overlaying population map (population count in 2020 from worldpop) with maps of MPXV-suitable areas.
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[bookmark: _Toc141368570]Appendix Text S4: The risk of international spread for MPXV and metapopulation model

A limited number of studies already exist on the global risk of the monkeypox outbreak [1]. For instance, Manojit Bhattacharya et al. have provided valuable insights into the significant role of air travel in the international spread of monkeypox. Teng et al. [2] and Hiroki Nakamura et al. [3] have highlighted the use of air travel volume as a method to estimate the input risk of infectious diseases. Similar studies have also focused on other infectious diseases such as the Zika virus [3], yellow fever [4], and others [5]. Although the target of each study varies, some have common interests, both in terms of the role of airports or airlines in disease transmission and using spatial [6] or mapping information for analysis [5]. In light of these findings, the risks of importation and exportation of monkeypox were calculated based on origin–destination (OD) annual air travel flows [3]. The annual air travel flows used in this study were estimated based on Huang et al. and Hiroki Nakamura et al. [3, 7] models and developed two types of risk models to estimate the risk of international spread for monkeypox.
[bookmark: _Hlk141121730]Model 1-Risk Model from Endemic Countries: The first risk model (Formula 1) utilized the proportion of the population at risk in endemic countries. The endemic countries for monkeypox were defined according to the criteria provided by the World Health Organization (WHO) [8]. These countries were considered endemic due to their historical record of monkeypox transmission. It considered the predicted probability of monkeypox presence in different regions (pixels) within each endemic country, as determined by the metapopulation model. The model factored in populations at risk in those regions to estimate the spatial distribution of monkeypox risk within each endemic country. This component focused on assessing the potential vulnerability of different regions within endemic countries and their contribution to the overall risk of international spread. 
Model 2-Risk Model from Epidemic Countries: The second risk model (Formula 2) relied on the number of reported monkeypox cases in epidemic countries. It considered the annual air travel flux from each epidemic country to each destination city and used this information in conjunction with the reported case numbers to estimate the risk of monkeypox importation into the destination country. This component focused on assessing the risks associated with actual disease transmission events in epidemic countries and their potential impact on the spread of monkeypox to other countries.
Both risk models incorporated the origin-destination (OD) annual air travel flows obtained from the International Civil Aviation Organization (ICAO, https://data.icao.int/newDataPlus/Tools). Based on the network created from the assembled flight statistics, we calculated the degree, centrality, and strength of each node, and used these measurements as covariates in the modeling phase. The G-Econ data (http://gecon.yale.edu/) provide indices representing both market exchange rates (MER) and purchasing power parity (PPP) at a 1-degree longitude by 1-degree latitude resolution at a global scale. Due to the large geographical coverage of the grid cells, we extracted the closest PPP value for an airport and calculated the PPP value per capita by dividing the PPP by the population value within each grid cell. These data were utilized as local economic measurements for each airport [7]. These data were derived from a comprehensive metapopulation model [9, 10], which utilized information on passenger flows between 1623 airports on 10,400,836 unique routes with 17,063 airlines. The model considered various factors, such as network characteristics, city population, and local area GDP, from diverse and reliable sources [11].
The risk index () of MPXV population at risk importing to a destination country () from one origin country () was defined as:
(Formula 1)
(Formula 2)
[bookmark: OLE_LINK29][bookmark: OLE_LINK27]The sum of imported risk to a destination city () from all endemic countries was then

 and  represented the risk index from the endemic country and epidemic country to a destination country, respectively. where  was a pixel in the country ;  was the predicted probability of a pixel in country ;  was the case number in country ;  was the population of a pixel in country ; was the annual travel flux from country  to city ;  was the total population in the country .
Finally, we computed the normalized (0-1) imported risk () by the following formula:

All data analyses were carried out using R version 4.0.3, graphical presentations were done using the R package “ggplot2” [12].
By applying both risk models, we were able to comprehensively assess the potential vulnerability of different countries to the importation and spread of monkeypox. The combination of these models allowed us to account for both the predicted spatial distribution of monkeypox risk within endemic countries and the actual reported of cases in epidemic countries. These risk estimates have significant implications for global disease surveillance and control efforts, helping inform targeted interventions and measures to prevent and respond to potential monkeypox outbreaks in different regions of the world.
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[bookmark: _Toc141368571]Appendix Text S5: Demographic characteristics and spatiotemporal changes of MPXV infections

The demographic characteristics of the patients differed among six reporting areas. A total of 288 deaths were reported globally, and Central Africa had a higher CFR (3.04%, 279/9173) than Western Africa (0.90%, 11/1226). The peak months with monkeypox case reporting differed among regions, appearing in October to December in Western Africa (46.52%, 127/273), June and July in America (97.74%, 4059/4153), and May and June Central Africa (92.60%, 763/824) (Table S14). Since 2000, the number of countries and the number of cases of monkeypox has been increasing every year (Figure S1). In 2022, a total of 16 754 human cases were reported in 72 countries. Among cases with known information, 96.46% (1609/1668) were male and most cases were aged 30–59 years (82.94%, 452/545), 95.83% (92/96) of patients were diagnosed via PCR, 56.86% (116/204) were outpatients, and 37.50% of cases were infected by travelling, 32.86% (163/496) of cases were infected by probable MSM-related infection, followed by community transmission (28.63%) (Table S15).
[bookmark: _Hlk106025563]A total of 32 locations reporting infections in animals were identified in the literature during 1958–2017 (Table S17). These comprised 16 infections in rodents (e.g., Funisciurus spp.), six infections in monkeys (e.g., Cercopithecus ascanius), four in chimpanzees (Pan troglodytes), one infection in Eulipotyphla (Petrodromus tetradactylus) and two in others (fly and pig). MPXV infection in rodents mainly occurred in Democratic Republic of the Congo (DRC), except for the 2003 USA outbreak caused by international animal trade, and chimpanzees with positive detection of MPXV were only reported in Côte d'Ivoire, while other animals infected with MPXV were reported in both countries. Human cases had also been reported in all countries with animal positive detection of MPXV. In addition, 24 locations had reported animal-to-human transmission from 1982 to 2018 (Table S18).


[bookmark: _Toc141368572]Appendix Table S1: Literature search syntax of monkeypox
	Literature database
	Website
	Query

	Web of Science
	http://www.webofscience.com
	[bookmark: OLE_LINK55][bookmark: OLE_LINK54]TS = ("monkeypox virus" OR monkeypox OR "monkey pox" OR "orthopoxvirus")

	PubMed
	https://pubmed.ncbi.nlm.nih.gov
	("monkeypox virus" OR monkeypox OR "monkey pox" OR "orthopoxvirus "[Title/Abstract])

	GenBank
	https://www.ncbi.nlm.nih.gov
	"monkeypox virus"[Organism] AND "length > 18000 bp"

	GIDEON
	https://app.gideononline.com
	Disease = "monkeypox"
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[bookmark: _Toc141368573]Appendix Table S2: Information of MPXV infections from grey literature
	Institution
	Report Title
	Website

	WHO
	
	

	
	Emergence of monkeypox in West Africa and Central Africa, 1970–2017
	https://apps.who.int/iris/bitstream/handle/10665/260497/WER9311.pdf;jsessionid=7AB72F28D04CFE6CE24996192FC478FF?sequence=1

	
	Weekly Bulletin on Outbreak and other Emergencies: Week 11: 09 - 15 March 2020
	https://apps.who.int/iris/handle/10665/331451

	
	Weekly Bulletin on Outbreak and other Emergencies: Week 31: 29 July—04 August 2019
	https://apps.who.int/iris/handle/10665/326159?search-result=true&query=Weekly+Bulletin+on+Outbreak+and+other+Emergencies%3A+Week+31%3A+29+July-04+August+2019&scope=&rpp=10&sort_by=score&order=desc

	
	Weekly Bulletin on Outbreaks and Other Emergencies. Week 16: 15—21 April 2017.
	http://apps.who.int/iris/bitstream/handle/10665/255050/OEW16-152142017.pdf;jsessionid=194584C7F298C4F3B1307F5C21581531?sequence=1

	
	Multi-country outbreak of monkeypox, External situation report #1 - 6 July 2022
	https://cdn.who.int/media/docs/default-source/2021-dha-docs/20220706_monkeypox_external_sitrep_final.pdf?sfvrsn=1b580b3d_4&download=true

	
	Multi-country outbreak of monkeypox, External situation report #2 - 25 July 2022
	https://www.who.int/docs/default-source/coronaviruse/situation-reports/20220725_monkeypox_external_sitrep_2_final.pdf?sfvrsn=c41fc2dd_3&download=true

	
	Multi-country monkeypox outbreak: situation update
	https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON396

	
	Multi-country monkeypox outbreak: situation update
	https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON393

	
	Multi-country monkeypox outbreak: situation update
	https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON392

	
	Multi-country monkeypox outbreak: situation update
	https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON390

	
	Multi-country monkeypox outbreak in non-endemic countries: Update
	https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON388

	
	Multi-country monkeypox outbreak in non-endemic countries
	https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON385

	
	Monkeypox - United Kingdom of Great Britain and Northern Ireland
	https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON383

	
	Monkeypox - United Kingdom of Great Britain and Northern Ireland
	https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON381

	
	Monkeypox - United States of America
	https://www.who.int/emergencies/disease-outbreak-news/item/2021-DON344

	
	Monkeypox - United States of America
	https://www.who.int/emergencies/disease-outbreak-news/item/monkeypox---the-united-states-of-america

	
	Monkeypox - United Kingdom of Great Britain and Northern Ireland
	https://www.who.int/emergencies/disease-outbreak-news/item/monkeypox---united-kingdom-of-great-britain-and-northern-ireland

	
	Monkeypox - Singapore
	https://www.who.int/emergencies/disease-outbreak-news/item/16-may-2019-monkeypox-singapore-en

	
	Monkeypox - United Kingdom of Great Britain and Northern Ireland
	https://www.who.int/emergencies/disease-outbreak-news/item/monkeypox---united-kingdom-of-great-britain-and-northern-ireland-ex-nigeria

	
	Monkeypox - Democratic Republic of the Congo
	https://www.who.int/emergencies/disease-outbreak-news/item/1997_03_21c-en

	
	Monkeypox - African Region (AFRO)
	https://www.who.int/emergencies/disease-outbreak-news/item/1997_04_14-en

	
	Monkeypox - African Region (AFRO)
	https://www.who.int/emergencies/disease-outbreak-news/item/1997_04_24b-en

	
	Monkeypox - Democratic Republic of the Congo
	https://www.who.int/emergencies/disease-outbreak-news/item/1997_07_31b-en

	
	Monkeypox - Democratic Republic of the Congo
	https://www.who.int/emergencies/disease-outbreak-news/item/1997_11_14b-en

	
	Monkeypox - Nigeria
	https://www.who.int/emergencies/disease-outbreak-news/item/21-december-2017-monkeypox-nigeria-en

	
	Monkeypox - Cameroon
	https://www.who.int/emergencies/disease-outbreak-news/item/05-june-2018-monkeypox-cameroon-en

	
	Monkeypox - Nigeria
	https://www.who.int/emergencies/disease-outbreak-news/item/05-october-2018-monkeypox-nigeria-en

	
	Monkeypox - Democratic Republic of the Congo
	https://www.who.int/emergencies/disease-outbreak-news/item/monkeypox-democratic-republic-of-the-congo

	
	Emergence of monkeypox in West Africa and Central Africa, 1970–2017
	https://www.who.int/publications/i/item/10665-260497

	
	Monkeypox - Central African Republic
	https://www.who.int/emergencies/disease-outbreak-news/item/13-october-2016-monkeypox-caf-en

	CDC
	
	

	
	U.S. Monkeypox 2022: Situation Summary
	https://www.cdc.gov/poxvirus/monkeypox/response/2022/index.html

	
	Monkeypox in the United States-July 2021 Travel-Associated Case
	https://www.cdc.gov/poxvirus/monkeypox/outbreak/us-outbreaks.html

	
	Monkeypox in the United States-November 2021 Travel-Associated Case
	https://www.cdc.gov/poxvirus/monkeypox/outbreak/us-outbreaks.html https://health.maryland.gov/newsroom/Pages/Travel-Associated-Monkeypox-virus-infection-confirmed-in-Maryland-resident.aspx

	NCDC
	
	

	
	An Update of Monkeypox Outbreak in Nigeria for Week 28 
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 27
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 26
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 25
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 24
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 23
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 22
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 21
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 17
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 13
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 8
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 4
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 52
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 47
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 43
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 38
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 34
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 30
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 26
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 21
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 53
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 48
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 44
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 40
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 35
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 5
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 50
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 46
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 41
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 37
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 9
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 4
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 52
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 50
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 48
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 48
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 45
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 43
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 43
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria

	
	An Update of Monkeypox Outbreak in Nigeria for Week 42
	https://ncdc.gov.ng/diseases/sitreps/?cat=8&name=An%20Update%20of%20Monkeypox%20Outbreak%20in%20Nigeria





[bookmark: _Toc100931454][bookmark: _Toc141368574]Appendix Table S3: Guideline for inclusion and exclusion of literature of MPXV infections 
	Inclusion
	Exclusion

	(i) Case report and surveillance of human monkeypox infection
	(i) Duplicates literature for monkeypox

	(ii) Case report or surveillance of animal monkeypox infection
	(ii) Not related to monkeypox virus

	(iii) Outbreak investigation of monkeypox infections
	(iii) No data extracted

	(ⅳ) Epidemiology study of monkeypox infections in human or animals
	(ⅳ) Molecular mechanism

	
	(ⅴ) Review or comment

	
	(ⅵ) Vaccine trials for monkeypox virus

	
	(ⅶ) Laboratory methods for monkeypox

	
	(ⅷ) Drug trial for monkeypox



[bookmark: _Toc100931456][bookmark: _Toc141368575][bookmark: _Toc96071210]Appendix Table S4: Data extracted for literature included in the study
	Variable
	Guidance

	Basic information
	

	Literature ID
	Unique identifier assigned to a literature.

	Literature title
	Literature title that included in the review.

	Publish year
	Publication year of the article identified for data extraction.

	Investigating Date
	Record the date for the period over which the reported study was conducted.

	Transmission model
	Including infections within the family, community transmission, local natural infection, in-hospital infections, animal trade infections, travel related and unknown.

	Geographic information
	

	Country
	Geographic location information recorded at country-level.

	First administrative level
	Geographic location information recorded at first-level.

	Second administrative level
	Geographic location information recorded at second-level.

	Third administrative level
	Geographic location information recorded at third-level.

	Specific location
	Record the infection or detection out of third-level.

	longitude
	The longitude of the study site.

	latitude
	The latitude of the study site.

	Laboratory information
	

	Testing method
	Record the detection testing method used, e.g., PCR, RT-PCR or ELISA.

	Testing specimen
	Record the sample tested for the diagnosis. e.g., blood, CSF.

	Number of individuals tested all
	Record the number of individuals tested for specific pathogen by testing method.

	Number of individuals diagnosed as positive
	Record the number of individuals diagnosed as positive for specific pathogen by testing method.

	Clinical Information
	

	Number of cases (Type of infections)
	Record the number of human infections of MPXV (confirmed case/ suspect or probable case).

	Inpatient
	Hospitalization or not.

	Outcome
	Record the outcome of MPXV infections.

	Co-infection
	Record the co-infection information of MPXV infections.

	Clinical symptoms
	Record the clinical presentations (including fever, headache, chills, cough, rush, skin lesions, pruritis, diarrhea, muscle pain, sore throat, conjunctiva, lymphadenopathy and mouth ulcer) and the positive number.

	Treatment
	Record the treatment of MPXV infections (including: drug, methods and time).

	Underlying diseases or specific immune states
	Record whether patients have underlying diseases or special immune states.

	Human information
	

	Male/ Female
	Record the gender ration of MPXV infections.

	Mean age or median age
	Record the mean age or median age information of MPXV infections.

	Age range
	Record the age range information of MPXV infections.

	Age distribution
	Record the age distribution of MPXV infections.

	Occupation
	Record the occupation of MPXV infections.

	Epidemiological information
	

	Year of onset
	Record the year of onset of MPXV infections.

	Month of onset
	Record the month of onset of MPXV infections.

	Clustering
	Whether the patient is a cluster of cases

	Exposure site
	Record the exposure site (e.g., community or hospital).

	Contact or field history
	Record the contact history (e.g., animals ).

	Imported case
	Record whether the patient is an imported case.

	Incubation period
	Record the incubation period of MPXV infections.

	Onset days
	Record the onset days of MPXV infections.

	Range of onset days
	Record the Range of onset days of MPXV infections.

	Delayed
	Record the delayed period of MPXV infections.

	Survival period
	Record the survival period of MPXV infections.

	Type of transmission
	Whether the cases were zoonotic or person-to-person.

	Immunization Information
	

	Smallpox vaccination
	Whether the patient was vaccinated against smallpox.




[bookmark: _Toc141368576]Appendix Table S5: Criteria of human and animal infections with MPXV
	Case type
	Note
	Reference

	Human infections
	
	

	Suspect or probable case
	1. New characteristic rash AND meets one of the epidemiologic links with confirmed case.
2. New characteristic rash AND reported travel history to a monkeypox endemic countries*.
3. New characteristic rash AND has had multiple or anonymous sexual partners in the 21 days before symptom onset (since May, 2022).
4. Has a positive result of an orthopoxvirus serological assay, in the absence of smallpox vaccination or other known exposure to orthopoxviruses
5. No suspicion of other recent Orthopoxvirus exposure (e.g., Vaccinia virus in ACAM2000 vaccination) AND demonstration of the presence of testing methods (e.g., Orthopoxvirus DNA by polymerase chain reaction of a clinical specimen OR Orthopoxvirus using immunohistochemical or electron microscopy testing methods OR Demonstration of detectable levels of anti-orthopoxvirus IgM antibody during the period of 4 to 56 days after rash onset)
	1. WHO. WHO suggested outbreak case definition for the multi-country monkeypox outbreak, as of 21 May 2022. https://www.who.int/emergencies/outbreak-toolkit/disease-outbreak-toolboxes/monkeypox-outbreak-toolbox (accessed Jun 8, 2022).
2. CDC. Case Definitions for Use in the 2022 Monkeypox Response, as of 8 June 2022. https://www.cdc.gov/poxvirus/monkeypox/clinicians/case-definition.html (accessed Jun 12, 2022).
3. NCDC. Monkeypox, as of 21 May 2022. https://ncdc.gov.ng/diseases/info/M#diagnosis_testing (accessed Jun 12, 2022).

	Confirmed case
	Demonstration of the presence of Monkeypox virus DNA by polymerase chain reaction testing or Next-Generation sequencing of a clinical specimen OR isolation of Monkeypox virus in culture from a clinical specimen
	

	Zoonotic transmission
	Direct contact with the virus through the bite or scratch of an infected animal, by handing wild game, or through the usage of products made from infected animals
	1. CDC US. Monkeypox Cases. 2022. https://www.cdc.gov/poxvirus/monkeypox/transmission.html (accessed Jun 9, 2022).

	Human-to-human transmission
	Direct contact with body fluids or sores on an infected person, or exposure to respiratory secretions during prolonged, face-to-face contact
	

	Mixed transmission
	The existence of both zoonotic and human-to-human transmission
	

	Animal infections
	
	

	Confirmed case
	The diagnosis can be confirmed by virus isolation or assays for genetic material, such as PCR. Monkeypox virus may be detected in skin lesions or samples from affected organs at necropsy, and sometimes in conjunctival swabs or oral and nasal secretions (e.g., oropharyngeal swabs). 
	1. WOAH. Questions and Answers on Monkeypox and Animals. 2022. https://www.woah.org/en/disease/monkeypox (accessed May 30, 2022).


[bookmark: _Hlk105977108]*: Monkeypox endemic countries include Benin, Cameroon, Central African Republic, Democratic Republic of the Congo (DRC), Gabon, Ghana, Côte d'Ivoire, Liberia, Nigeria, the Republic of the Congo, and Sierra Leone.


[bookmark: _Toc141368577]Appendix Table S6: Genome sequences used in the phylogenetic analyses
	ID
	GenBank
	Year
	Country
	Region
	Clade

	1
	KC257459
	2005
	Sudan
	Africa
	Congo Basin clade

	2
	KP849470
	1971
	Côte d'Ivoire
	Africa
	West African clade

	3
	DQ011156
	1970
	Liberia
	Africa
	West African clade

	4
	KJ136820
	2012
	Côte d'Ivoire
	Africa
	West African clade

	5
	AY753185
	1958
	
	Africa
	West African clade

	6
	JX878410
	2006
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	7
	JX878411
	2006
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	8
	DQ011153
	2003
	
	North America
	West African clade

	9
	DQ011157
	2003
	
	North America
	West African clade

	10
	MT903347
	2003
	USA
	North America
	West African clade

	11
	MT903348
	2003
	USA
	North America
	West African clade

	12
	MT903346
	2003
	USA
	North America
	West African clade

	13
	AY741551
	1970
	Sierra Leone
	Africa
	West African clade

	14
	KJ642616
	1968
	France
	Europe
	West African clade

	15
	JX878412
	2006
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	16
	JX878409
	2006
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	17
	MN346691
	2017
	Côte d'Ivoire
	Africa
	West African clade

	18
	MN346703
	2018
	Côte d'Ivoire
	Africa
	West African clade

	19
	MN346701
	2017
	Côte d'Ivoire
	Africa
	West African clade

	20
	MN346690
	2017
	Côte d'Ivoire
	Africa
	West African clade

	21
	MN346692
	2017
	Côte d'Ivoire
	Africa
	West African clade

	22
	MN346694
	2017
	Côte d'Ivoire
	Africa
	West African clade

	23
	MN346697
	2017
	Côte d'Ivoire
	Africa
	West African clade

	24
	MN346696
	2017
	Côte d'Ivoire
	Africa
	West African clade

	25
	MN346695
	2017
	Côte d'Ivoire
	Africa
	West African clade

	26
	MN346702
	2018
	Côte d'Ivoire
	Africa
	West African clade

	27
	MN346698
	2017
	Côte d'Ivoire
	Africa
	West African clade

	28
	MN346699
	2017
	Côte d'Ivoire
	Africa
	West African clade

	29
	MN346700
	2017
	Côte d'Ivoire
	Africa
	West African clade

	30
	ON622713
	2022
	Belgium
	Europe
	West African clade

	31
	OX009124
	2022
	Sweden
	Europe
	West African clade

	32
	ON622712
	2022
	Belgium
	Europe
	West African clade

	33
	ON880420
	2022
	Belgium
	Europe
	West African clade

	34
	ON880419
	2022
	Belgium
	Europe
	West African clade

	35
	JX878417
	2006
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	36
	JX878414
	2006
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	37
	ON880422
	2022
	Belgium
	Europe
	West African clade

	38
	ON959136
	2022
	USA
	North America
	West African clade

	39
	KJ642615
	1978
	Nigeria
	Africa
	West African clade

	40
	ON959133
	2022
	USA
	North America
	West African clade

	41
	JX878421
	2007
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	42
	ON954773
	2022
	USA
	North America
	West African clade

	43
	ON959135
	2022
	USA
	North America
	West African clade

	44
	ON959132
	2022
	USA
	North America
	West African clade

	45
	ON959131
	2022
	USA
	North America
	West African clade

	46
	ON959134
	2022
	USA
	North America
	West African clade

	47
	ON754987
	2022
	Slovenia
	Europe
	West African clade

	48
	ON838178
	2022
	Slovenia
	Europe
	West African clade

	49
	ON754985
	2022
	Slovenia
	Europe
	West African clade

	50
	JX878416
	2006
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	51
	ON880421
	2022
	Belgium
	Europe
	West African clade

	52
	JX878413
	2006
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	53
	ON754984
	2022
	Slovenia
	Europe
	West African clade

	54
	ON754986
	2022
	Slovenia
	Europe
	West African clade

	55
	MK783027
	2017
	Nigeria
	Africa
	West African clade

	56
	MK783028
	2017
	Nigeria
	Africa
	West African clade

	57
	MK783029
	2017
	Nigeria
	Africa
	West African clade

	58
	MK783030
	2017
	Nigeria
	Africa
	West African clade

	59
	MK783031
	2017
	Nigeria
	Africa
	West African clade

	60
	MK783032
	2017
	Nigeria
	Africa
	West African clade

	61
	MK783033
	2017
	Nigeria
	Africa
	West African clade

	62
	MT903338
	2018
	Nigeria
	Africa
	West African clade

	63
	MT903339
	2018
	Nigeria
	Africa
	West African clade

	64
	KJ642617
	1971
	Nigeria
	Africa
	West African clade

	65
	MT250197
	2019
	Singapore
	Asia
	West African clade

	66
	MT903337
	2018
	Nigeria
	Africa
	West African clade

	67
	ON609725
	2022
	Slovenia
	Europe
	West African clade

	68
	ON631241
	2022
	Slovenia
	Europe
	West African clade

	69
	JX878415
	2006
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	70
	JX878428
	2007
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	71
	ON631963
	2022
	Australia
	Oceania
	West African clade

	72
	ON694331
	2022
	Germany
	Europe
	West African clade

	73
	ON694338
	2022
	Germany
	Europe
	West African clade

	74
	KP849469
	2008
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	75
	ON751962
	2022
	Brazil
	South America
	West African clade

	76
	ON880413
	2022
	Brazil
	South America
	West African clade

	77
	MN648051
	2018
	Israel
	Asia
	West African clade

	78
	ON644344
	2022
	Italy
	Europe
	West African clade

	79
	ON694339
	2022
	Germany
	Europe
	West African clade

	80
	ON911481
	2022
	Mexico
	North America
	West African clade

	81
	ON568298
	2022
	Germany
	Europe
	West African clade

	82
	JX878427
	2007
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	83
	ON694340
	2022
	Germany
	Europe
	West African clade

	84
	JX878422
	2007
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	85
	ON694337
	2022
	Germany
	Europe
	West African clade

	86
	ON918656
	2022
	Taiwan
	Asia
	West African clade

	87
	MT903342
	2019
	Singapore
	Asia
	West African clade

	88
	ON694336
	2022
	Germany
	Europe
	West African clade

	89
	ON780017
	2022
	Italy
	Europe
	West African clade

	90
	ON694329
	2022
	Germany
	Europe
	West African clade

	91
	ON676707
	2021
	USA
	North America
	West African clade

	92
	KP849471
	1985
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	93
	ON694334
	2022
	Germany
	Europe
	West African clade

	94
	MT903344
	2018
	United Kingdom
	Europe
	West African clade

	95
	ON843176
	2022
	Portugal
	Europe
	West African clade

	96
	ON782055
	2022
	Spain
	Europe
	West African clade

	97
	ON803427
	2022
	Canada
	North America
	West African clade

	98
	ON843163
	2022
	Portugal
	Europe
	West African clade

	99
	ON843164
	2022
	Portugal
	Europe
	West African clade

	100
	ON843165
	2022
	Portugal
	Europe
	West African clade

	101
	ON843166
	2022
	Portugal
	Europe
	West African clade

	102
	ON843167
	2022
	Portugal
	Europe
	West African clade

	103
	ON843168
	2022
	Portugal
	Europe
	West African clade

	104
	ON843169
	2022
	Portugal
	Europe
	West African clade

	105
	ON843170
	2022
	Portugal
	Europe
	West African clade

	106
	ON843172
	2022
	Portugal
	Europe
	West African clade

	107
	ON843173
	2022
	Portugal
	Europe
	West African clade

	108
	ON843174
	2022
	Portugal
	Europe
	West African clade

	109
	ON843177
	2022
	Portugal
	Europe
	West African clade

	110
	ON843178
	2022
	Portugal
	Europe
	West African clade

	111
	ON585033
	2022
	Portugal
	Europe
	West African clade

	112
	ON585035
	2022
	Portugal
	Europe
	West African clade

	113
	ON880541
	2022
	Canada
	North America
	West African clade

	114
	ON843179
	2022
	Portugal
	Europe
	West African clade

	115
	OP013002
	2022
	Canada
	North America
	West African clade

	116
	ON745215
	2022
	Italy
	Europe
	West African clade

	117
	ON780016
	2022
	Italy
	Europe
	West African clade

	118
	ON585032
	2022
	Portugal
	Europe
	West African clade

	119
	ON803437
	2022
	Canada
	North America
	West African clade

	120
	ON803441
	2022
	Canada
	North America
	West African clade

	121
	ON803442
	2022
	Canada
	North America
	West African clade

	122
	ON694333
	2022
	Germany
	Europe
	West African clade

	123
	MT903340
	2018
	Nigeria
	Africa
	West African clade

	124
	NC_063383
	2018
	Nigeria
	Africa
	West African clade

	125
	ON803417
	2022
	Canada
	North America
	West African clade

	126
	ON803421
	2022
	Canada
	North America
	West African clade

	127
	ON803422
	2022
	Canada
	North America
	West African clade

	128
	ON803423
	2022
	Canada
	North America
	West African clade

	129
	ON803424
	2022
	Canada
	North America
	West African clade

	130
	ON803425
	2022
	Canada
	North America
	West African clade

	131
	ON843171
	2022
	Portugal
	Europe
	West African clade

	132
	ON843180
	2022
	Portugal
	Europe
	West African clade

	133
	ON585030
	2022
	Portugal
	Europe
	West African clade

	134
	ON585031
	2022
	Portugal
	Europe
	West African clade

	135
	ON585034
	2022
	Portugal
	Europe
	West African clade

	136
	ON803430
	2022
	Canada
	North America
	West African clade

	137
	ON843175
	2022
	Portugal
	Europe
	West African clade

	138
	ON880537
	2022
	Canada
	North America
	West African clade

	139
	MT903345
	2018
	United Kingdom
	Europe
	West African clade

	140
	ON563414
	2022
	USA
	North America
	West African clade

	141
	ON619835
	2022
	United Kingdom
	Europe
	West African clade

	142
	ON619836
	2022
	United Kingdom
	Europe
	West African clade

	143
	ON619838
	2022
	United Kingdom
	Europe
	West African clade

	144
	ON736420
	2022
	Canada
	North America
	West African clade

	145
	ON745225
	2022
	Spain
	Europe
	West African clade

	146
	ON754989
	2022
	Canada
	North America
	West African clade

	147
	ON792322
	2022
	Switzerland
	Europe
	West African clade

	148
	OP022170
	2022
	United Kingdom
	Europe
	West African clade

	149
	ON649709
	2022
	Portugal
	Europe
	West African clade

	150
	ON649718
	2022
	Portugal
	Europe
	West African clade

	151
	ON649719
	2022
	Portugal
	Europe
	West African clade

	152
	ON649720
	2022
	Portugal
	Europe
	West African clade

	153
	ON649721
	2022
	Portugal
	Europe
	West African clade

	154
	ON649722
	2022
	Portugal
	Europe
	West African clade

	155
	ON649723
	2022
	Portugal
	Europe
	West African clade

	156
	ON649724
	2022
	Portugal
	Europe
	West African clade

	157
	ON649725
	2022
	Portugal
	Europe
	West African clade

	158
	ON803426
	2022
	Canada
	North America
	West African clade

	159
	ON803440
	2022
	Canada
	North America
	West African clade

	160
	ON803443
	2022
	Canada
	North America
	West African clade

	161
	ON880514
	2022
	Canada
	North America
	West African clade

	162
	ON880515
	2022
	Canada
	North America
	West African clade

	163
	ON880544
	2022
	Canada
	North America
	West African clade

	164
	ON983161
	2022
	Canada
	North America
	West African clade

	165
	OP013003
	2022
	Canada
	North America
	West African clade

	166
	OP013012
	2022
	Canada
	North America
	West African clade

	167
	OP013017
	2022
	Canada
	North America
	West African clade

	168
	ON803418
	2022
	Canada
	North America
	West African clade

	169
	ON880533
	2022
	Canada
	North America
	West African clade

	170
	ON803438
	2022
	Canada
	North America
	West African clade

	171
	ON803413
	2022
	Canada
	North America
	West African clade

	172
	ON803414
	2022
	Canada
	North America
	West African clade

	173
	ON803420
	2022
	Canada
	North America
	West African clade

	174
	ON803429
	2022
	Canada
	North America
	West African clade

	175
	ON803431
	2022
	Canada
	North America
	West African clade

	176
	ON803432
	2022
	Canada
	North America
	West African clade

	177
	ON803435
	2022
	Canada
	North America
	West African clade

	178
	ON803439
	2022
	Canada
	North America
	West African clade

	179
	OP019275
	2022
	Austria
	Europe
	West African clade

	180
	ON585036
	2022
	Portugal
	Europe
	West African clade

	181
	ON649708
	2022
	Portugal
	Europe
	West African clade

	182
	ON649710
	2022
	Portugal
	Europe
	West African clade

	183
	ON649712
	2022
	Portugal
	Europe
	West African clade

	184
	ON649717
	2022
	Portugal
	Europe
	West African clade

	185
	ON694330
	2022
	Germany
	Europe
	West African clade

	186
	ON803419
	2022
	Canada
	North America
	West African clade

	187
	ON880524
	2022
	Canada
	North America
	West African clade

	188
	ON880528
	2022
	Canada
	North America
	West African clade

	189
	ON880529
	2022
	Canada
	North America
	West African clade

	190
	ON880532
	2022
	Canada
	North America
	West African clade

	191
	ON880535
	2022
	Canada
	North America
	West African clade

	192
	ON880549
	2022
	Canada
	North America
	West African clade

	193
	OP013006
	2022
	Canada
	North America
	West African clade

	194
	OP013007
	2022
	Canada
	North America
	West African clade

	195
	OP012849
	2022
	Taiwan
	Asia
	West African clade

	196
	DQ011154
	2003
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	197
	ON880513
	2022
	Canada
	North America
	West African clade

	198
	ON880516
	2022
	Canada
	North America
	West African clade

	199
	ON880517
	2022
	Canada
	North America
	West African clade

	200
	ON880539
	2022
	Canada
	North America
	West African clade

	201
	ON880540
	2022
	Canada
	North America
	West African clade

	202
	ON880542
	2022
	Canada
	North America
	West African clade

	203
	ON880545
	2022
	Canada
	North America
	West African clade

	204
	ON880546
	2022
	Canada
	North America
	West African clade

	205
	ON880548
	2022
	Canada
	North America
	West African clade

	206
	ON959143
	2022
	Finland
	Europe
	West African clade

	207
	ON983163
	2022
	Canada
	North America
	West African clade

	208
	ON983167
	2022
	Canada
	North America
	West African clade

	209
	OP013004
	2022
	Canada
	North America
	West African clade

	210
	OP013005
	2022
	Canada
	North America
	West African clade

	211
	OP013008
	2022
	Canada
	North America
	West African clade

	212
	OP013009
	2022
	Canada
	North America
	West African clade

	213
	OP013010
	2022
	Canada
	North America
	West African clade

	214
	OP013013
	2022
	Canada
	North America
	West African clade

	215
	OP013014
	2022
	Canada
	North America
	West African clade

	216
	OP013015
	2022
	Canada
	North America
	West African clade

	217
	ON880511
	2022
	Canada
	North America
	West African clade

	218
	ON880526
	2022
	Canada
	North America
	West African clade

	219
	ON880527
	2022
	Canada
	North America
	West African clade

	220
	ON880530
	2022
	Canada
	North America
	West African clade

	221
	ON880534
	2022
	Canada
	North America
	West African clade

	222
	ON880536
	2022
	Canada
	North America
	West African clade

	223
	ON880547
	2022
	Canada
	North America
	West African clade

	224
	ON983162
	2022
	Canada
	North America
	West African clade

	225
	ON983164
	2022
	Canada
	North America
	West African clade

	226
	ON649714
	2022
	Portugal
	Europe
	West African clade

	227
	ON649716
	2022
	Portugal
	Europe
	West African clade

	228
	ON782021
	2022
	Finland
	Europe
	West African clade

	229
	ON880538
	2022
	Canada
	North America
	West African clade

	230
	ON880543
	2022
	Canada
	North America
	West African clade

	231
	OP013011
	2022
	Canada
	North America
	West African clade

	232
	OP019276
	2022
	Austria
	Europe
	West African clade

	233
	OP019277
	2022
	Austria
	Europe
	West African clade

	234
	ON880505
	2022
	Canada
	North America
	West African clade

	235
	ON880518
	2022
	Canada
	North America
	West African clade

	236
	ON880519
	2022
	Canada
	North America
	West African clade

	237
	ON880525
	2022
	Canada
	North America
	West African clade

	238
	ON983166
	2022
	Canada
	North America
	West African clade

	239
	ON649715
	2022
	Portugal
	Europe
	West African clade

	240
	ON803416
	2022
	Canada
	North America
	West African clade

	241
	ON983165
	2022
	Canada
	North America
	West African clade

	242
	OP013016
	2022
	Canada
	North America
	West African clade

	243
	ON880531
	2022
	Canada
	North America
	West African clade

	244
	ON983160
	2022
	Canada
	North America
	West African clade

	245
	ON803434
	2022
	Canada
	North America
	West African clade

	246
	ON880507
	2022
	Canada
	North America
	West African clade

	247
	ON927243
	2022
	Spain
	Europe
	West African clade

	248
	ON649711
	2022
	Portugal
	Europe
	West African clade

	249
	ON803433
	2022
	Canada
	North America
	West African clade

	250
	ON838939
	2022
	Spain
	Europe
	West African clade

	251
	ON803415
	2022
	Canada
	North America
	West African clade

	252
	ON880512
	2022
	Canada
	North America
	West African clade

	253
	ON803436
	2022
	Canada
	North America
	West African clade

	254
	ON803444
	2022
	Canada
	North America
	West African clade

	255
	ON880522
	2022
	Canada
	North America
	West African clade

	256
	ON619837
	2022
	United Kingdom
	Europe
	West African clade

	257
	OP022171
	2022
	United Kingdom
	Europe
	West African clade

	258
	ON694342
	2022
	Germany
	Europe
	West African clade

	259
	ON792320
	2022
	Switzerland
	Europe
	West African clade

	260
	ON950045
	2022
	Belgium
	Europe
	West African clade

	261
	ON676704
	2022
	USA
	North America
	West African clade

	262
	ON782022
	2022
	Finland
	Europe
	West African clade

	263
	OP013001
	2022
	Canada
	North America
	West African clade

	264
	ON880523
	2022
	Canada
	North America
	West African clade

	265
	ON676708
	2021
	USA
	North America
	West African clade

	266
	ON880508
	2022
	Canada
	North America
	West African clade

	267
	ON880521
	2022
	Canada
	North America
	West African clade

	268
	ON674051
	2022
	USA
	North America
	West African clade

	269
	ON838940
	2022
	Spain
	Europe
	West African clade

	270
	ON880509
	2022
	Canada
	North America
	West African clade

	271
	ON880510
	2022
	Canada
	North America
	West African clade

	272
	ON676705
	2022
	USA
	North America
	West African clade

	273
	JX878425
	2007
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	274
	ON813252
	2022
	Germany
	Europe
	West African clade

	275
	ON880520
	2022
	Canada
	North America
	West African clade

	276
	ON880506
	2022
	Canada
	North America
	West African clade

	277
	ON929077
	2022
	Germany
	Europe
	West African clade

	278
	ON929060
	2022
	Germany
	Europe
	West African clade

	279
	ON929062
	2022
	Germany
	Europe
	West African clade

	280
	ON929078
	2022
	Germany
	Europe
	West African clade

	281
	ON929090
	2022
	Germany
	Europe
	West African clade

	282
	OP018600
	2022
	Germany
	Europe
	West African clade

	283
	OP018601
	2022
	Germany
	Europe
	West African clade

	284
	OP018603
	2022
	Germany
	Europe
	West African clade

	285
	ON682263
	2022
	Germany
	Europe
	West African clade

	286
	ON682265
	2022
	Germany
	Europe
	West African clade

	287
	ON682266
	2022
	Germany
	Europe
	West African clade

	288
	ON682267
	2022
	Germany
	Europe
	West African clade

	289
	ON682268
	2022
	Germany
	Europe
	West African clade

	290
	ON682269
	2022
	Germany
	Europe
	West African clade

	291
	ON682270
	2022
	Germany
	Europe
	West African clade

	292
	ON694341
	2022
	Germany
	Europe
	West African clade

	293
	ON755231
	2022
	Germany
	Europe
	West African clade

	294
	ON755232
	2022
	Germany
	Europe
	West African clade

	295
	ON755233
	2022
	Germany
	Europe
	West African clade

	296
	ON755234
	2022
	Germany
	Europe
	West African clade

	297
	ON755235
	2022
	Germany
	Europe
	West African clade

	298
	ON755236
	2022
	Germany
	Europe
	West African clade

	299
	ON755237
	2022
	Germany
	Europe
	West African clade

	300
	ON755238
	2022
	Germany
	Europe
	West African clade

	301
	ON755239
	2022
	Germany
	Europe
	West African clade

	302
	ON755240
	2022
	Germany
	Europe
	West African clade

	303
	ON755241
	2022
	Germany
	Europe
	West African clade

	304
	ON755242
	2022
	Germany
	Europe
	West African clade

	305
	ON755243
	2022
	Germany
	Europe
	West African clade

	306
	ON755244
	2022
	Germany
	Europe
	West African clade

	307
	ON755245
	2022
	Germany
	Europe
	West African clade

	308
	ON755246
	2022
	Germany
	Europe
	West African clade

	309
	ON755247
	2022
	Germany
	Europe
	West African clade

	310
	ON755248
	2022
	Germany
	Europe
	West African clade

	311
	ON755249
	2022
	Germany
	Europe
	West African clade

	312
	ON755250
	2022
	Germany
	Europe
	West African clade

	313
	ON755251
	2022
	Germany
	Europe
	West African clade

	314
	ON755252
	2022
	Germany
	Europe
	West African clade

	315
	ON755253
	2022
	Germany
	Europe
	West African clade

	316
	ON755254
	2022
	Germany
	Europe
	West African clade

	317
	ON755255
	2022
	Germany
	Europe
	West African clade

	318
	ON755256
	2022
	Germany
	Europe
	West African clade

	319
	ON803428
	2022
	Canada
	North America
	West African clade

	320
	ON813251
	2022
	Germany
	Europe
	West African clade

	321
	ON813253
	2022
	Germany
	Europe
	West African clade

	322
	ON813254
	2022
	Germany
	Europe
	West African clade

	323
	ON813255
	2022
	Germany
	Europe
	West African clade

	324
	ON813256
	2022
	Germany
	Europe
	West African clade

	325
	ON813257
	2022
	Germany
	Europe
	West African clade

	326
	ON813258
	2022
	Germany
	Europe
	West African clade

	327
	ON813259
	2022
	Germany
	Europe
	West African clade

	328
	ON813260
	2022
	Germany
	Europe
	West African clade

	329
	ON813261
	2022
	Germany
	Europe
	West African clade

	330
	ON813262
	2022
	Germany
	Europe
	West African clade

	331
	ON813264
	2022
	Germany
	Europe
	West African clade

	332
	ON813265
	2022
	Germany
	Europe
	West African clade

	333
	ON813266
	2022
	Germany
	Europe
	West African clade

	334
	ON813267
	2022
	Germany
	Europe
	West African clade

	335
	ON853649
	2022
	Germany
	Europe
	West African clade

	336
	ON853650
	2022
	Germany
	Europe
	West African clade

	337
	ON853651
	2022
	Germany
	Europe
	West African clade

	338
	ON853652
	2022
	Germany
	Europe
	West African clade

	339
	ON853653
	2022
	Germany
	Europe
	West African clade

	340
	ON853654
	2022
	Germany
	Europe
	West African clade

	341
	ON853655
	2022
	Germany
	Europe
	West African clade

	342
	ON853656
	2022
	Germany
	Europe
	West African clade

	343
	ON853657
	2022
	Germany
	Europe
	West African clade

	344
	ON853658
	2022
	Germany
	Europe
	West African clade

	345
	ON853659
	2022
	Germany
	Europe
	West African clade

	346
	ON853660
	2022
	Germany
	Europe
	West African clade

	347
	ON853661
	2022
	Germany
	Europe
	West African clade

	348
	ON853662
	2022
	Germany
	Europe
	West African clade

	349
	ON853663
	2022
	Germany
	Europe
	West African clade

	350
	ON853664
	2022
	Germany
	Europe
	West African clade

	351
	ON853665
	2022
	Germany
	Europe
	West African clade

	352
	ON853666
	2022
	Germany
	Europe
	West African clade

	353
	ON853667
	2022
	Germany
	Europe
	West African clade

	354
	ON853668
	2022
	Germany
	Europe
	West African clade

	355
	ON853669
	2022
	Germany
	Europe
	West African clade

	356
	ON853670
	2022
	Germany
	Europe
	West African clade

	357
	ON853671
	2022
	Germany
	Europe
	West African clade

	358
	ON853672
	2022
	Germany
	Europe
	West African clade

	359
	ON853673
	2022
	Germany
	Europe
	West African clade

	360
	ON853674
	2022
	Germany
	Europe
	West African clade

	361
	ON853675
	2022
	Germany
	Europe
	West African clade

	362
	ON853676
	2022
	Germany
	Europe
	West African clade

	363
	ON853677
	2022
	Germany
	Europe
	West African clade

	364
	ON853678
	2022
	Germany
	Europe
	West African clade

	365
	ON929057
	2022
	Germany
	Europe
	West African clade

	366
	ON929059
	2022
	Germany
	Europe
	West African clade

	367
	ON929061
	2022
	Germany
	Europe
	West African clade

	368
	ON929063
	2022
	Germany
	Europe
	West African clade

	369
	ON929066
	2022
	Germany
	Europe
	West African clade

	370
	ON929067
	2022
	Germany
	Europe
	West African clade

	371
	ON929069
	2022
	Germany
	Europe
	West African clade

	372
	ON929073
	2022
	Germany
	Europe
	West African clade

	373
	ON929079
	2022
	Germany
	Europe
	West African clade

	374
	ON929084
	2022
	Germany
	Europe
	West African clade

	375
	ON929086
	2022
	Germany
	Europe
	West African clade

	376
	ON929087
	2022
	Germany
	Europe
	West African clade

	377
	ON929089
	2022
	Germany
	Europe
	West African clade

	378
	OP018588
	2022
	Germany
	Europe
	West African clade

	379
	OP018589
	2022
	Germany
	Europe
	West African clade

	380
	OP018590
	2022
	Germany
	Europe
	West African clade

	381
	OP018592
	2022
	Germany
	Europe
	West African clade

	382
	OP018593
	2022
	Germany
	Europe
	West African clade

	383
	OP018594
	2022
	Germany
	Europe
	West African clade

	384
	OP018595
	2022
	Germany
	Europe
	West African clade

	385
	OP018596
	2022
	Germany
	Europe
	West African clade

	386
	OP018598
	2022
	Germany
	Europe
	West African clade

	387
	OP018602
	2022
	Germany
	Europe
	West African clade

	388
	OP018604
	2022
	Germany
	Europe
	West African clade

	389
	OP018605
	2022
	Germany
	Europe
	West African clade

	390
	OP018607
	2022
	Germany
	Europe
	West African clade

	391
	ON813263
	2022
	Germany
	Europe
	West African clade

	392
	ON929058
	2022
	Germany
	Europe
	West African clade

	393
	ON929064
	2022
	Germany
	Europe
	West African clade

	394
	ON929065
	2022
	Germany
	Europe
	West African clade

	395
	ON929068
	2022
	Germany
	Europe
	West African clade

	396
	ON929070
	2022
	Germany
	Europe
	West African clade

	397
	ON929071
	2022
	Germany
	Europe
	West African clade

	398
	ON929072
	2022
	Germany
	Europe
	West African clade

	399
	ON929074
	2022
	Germany
	Europe
	West African clade

	400
	ON929075
	2022
	Germany
	Europe
	West African clade

	401
	ON929076
	2022
	Germany
	Europe
	West African clade

	402
	ON929080
	2022
	Germany
	Europe
	West African clade

	403
	ON929081
	2022
	Germany
	Europe
	West African clade

	404
	ON929082
	2022
	Germany
	Europe
	West African clade

	405
	ON929083
	2022
	Germany
	Europe
	West African clade

	406
	ON929085
	2022
	Germany
	Europe
	West African clade

	407
	ON929088
	2022
	Germany
	Europe
	West African clade

	408
	ON929091
	2022
	Germany
	Europe
	West African clade

	409
	ON959149
	2022
	Germany
	Europe
	West African clade

	410
	ON959150
	2022
	Germany
	Europe
	West African clade

	411
	ON959151
	2022
	Germany
	Europe
	West African clade

	412
	ON959152
	2022
	Germany
	Europe
	West African clade

	413
	ON959153
	2022
	Germany
	Europe
	West African clade

	414
	ON959154
	2022
	Germany
	Europe
	West African clade

	415
	ON959155
	2022
	Germany
	Europe
	West African clade

	416
	ON959156
	2022
	Germany
	Europe
	West African clade

	417
	ON959157
	2022
	Germany
	Europe
	West African clade

	418
	ON959158
	2022
	Germany
	Europe
	West African clade

	419
	ON959159
	2022
	Germany
	Europe
	West African clade

	420
	ON959160
	2022
	Germany
	Europe
	West African clade

	421
	ON959161
	2022
	Germany
	Europe
	West African clade

	422
	ON959163
	2022
	Germany
	Europe
	West African clade

	423
	ON959165
	2022
	Germany
	Europe
	West African clade

	424
	ON959166
	2022
	Germany
	Europe
	West African clade

	425
	ON959167
	2022
	Germany
	Europe
	West African clade

	426
	ON959168
	2022
	Germany
	Europe
	West African clade

	427
	ON959169
	2022
	Germany
	Europe
	West African clade

	428
	ON959170
	2022
	Germany
	Europe
	West African clade

	429
	ON959171
	2022
	Germany
	Europe
	West African clade

	430
	ON959172
	2022
	Germany
	Europe
	West African clade

	431
	ON959173
	2022
	Germany
	Europe
	West African clade

	432
	ON959174
	2022
	Germany
	Europe
	West African clade

	433
	ON959175
	2022
	Germany
	Europe
	West African clade

	434
	ON959176
	2022
	Germany
	Europe
	West African clade

	435
	ON959177
	2022
	Germany
	Europe
	West African clade

	436
	OP018591
	2022
	Germany
	Europe
	West African clade

	437
	OP018597
	2022
	Germany
	Europe
	West African clade

	438
	OP018599
	2022
	Germany
	Europe
	West African clade

	439
	OP018606
	2022
	Germany
	Europe
	West African clade

	440
	ON959162
	2022
	Germany
	Europe
	West African clade

	441
	ON959164
	2022
	Germany
	Europe
	West African clade

	442
	ON853679
	2022
	Germany
	Europe
	West African clade

	443
	ON853680
	2022
	Germany
	Europe
	West African clade

	444
	MT903343
	2018
	United Kingdom
	Europe
	West African clade

	445
	ON853682
	2022
	Germany
	Europe
	West African clade

	446
	ON682264
	2022
	Germany
	Europe
	West African clade

	447
	ON637938
	2022
	Germany
	Europe
	West African clade

	448
	ON637939
	2022
	Germany
	Europe
	West African clade

	449
	ON808413
	2022
	United Kingdom
	Europe
	West African clade

	450
	ON808414
	2022
	United Kingdom
	Europe
	West African clade

	451
	ON808415
	2022
	United Kingdom
	Europe
	West African clade

	452
	ON808416
	2022
	United Kingdom
	Europe
	West African clade

	453
	ON808417
	2022
	United Kingdom
	Europe
	West African clade

	454
	ON853681
	2022
	Germany
	Europe
	West African clade

	455
	ON622720
	2022
	Switzerland
	Europe
	West African clade

	456
	ON622722
	2022
	France
	Europe
	West African clade

	457
	ON627808
	2022
	USA
	North America
	West African clade

	458
	ON602722
	2022
	France
	Europe
	West African clade

	459
	ON676703
	2022
	USA
	North America
	West African clade

	460
	ON720849
	2022
	Spain
	Europe
	West African clade

	461
	ON694332
	2022
	Germany
	Europe
	West African clade

	462
	ON585029
	2022
	Portugal
	Europe
	West African clade

	463
	ON872184
	2022
	Ireland
	Europe
	West African clade

	464
	ON792321
	2022
	Switzerland
	Europe
	West African clade

	465
	ON595760
	2022
	Switzerland
	Europe
	West African clade

	466
	ON720848
	2022
	Spain
	Europe
	West African clade

	467
	ON983159
	2022
	Canada
	North America
	West African clade

	468
	ON676706
	2022
	USA
	North America
	West African clade

	469
	HM172544
	1979
	Zaire
	Africa
	Congo Basin clade

	470
	ON755040
	2022
	France
	Europe
	West African clade

	471
	ON675438
	2022
	USA
	North America
	West African clade

	472
	ON622721
	2022
	Italy
	Europe
	West African clade

	473
	JX878429
	2007
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	474
	NC_003310
	1996
	-
	Africa
	Congo Basin clade

	475
	HQ857562
	1979
	Zaire
	Africa
	Congo Basin clade

	476
	ON649879
	2022
	Israel
	Asia
	West African clade

	477
	JX878426
	2007
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	478
	JX878408
	2006
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	479
	JX878418
	2007
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	480
	JX878419
	2007
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	481
	JX878420
	2007
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	482
	JX878423
	2007
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	483
	KJ642619
	1988
	Gabon
	Africa
	Congo Basin clade

	484
	ON615424
	2022
	Netherlands
	Europe
	West African clade

	485
	KC257460
	1985
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	486
	KJ642613
	1970
	Zaire
	Africa
	Congo Basin clade

	487
	JX878407
	2006
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	488
	ON622718
	2022
	Spain
	Europe
	West African clade

	489
	ON694335
	2022
	Germany
	Europe
	West African clade

	490
	JX878424
	2007
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	491
	ON843182
	2022
	Portugal
	Europe
	West African clade

	492
	ON843181
	2022
	Portugal
	Europe
	West African clade

	493
	ON585038
	2022
	Portugal
	Europe
	West African clade

	494
	ON585037
	2022
	Portugal
	Europe
	West African clade

	495
	ON649713
	2022
	Portugal
	Europe
	West African clade

	496
	ON755039
	2022
	France
	Europe
	West African clade

	497
	ON983168
	2022
	Czech Republic
	Europe
	West African clade

	498
	KJ642612
	1986
	Zaire
	Africa
	Congo Basin clade

	499
	KJ642618
	1990
	Cameroon
	Africa
	Congo Basin clade

	500
	MN346693
	2017
	Cote d'Ivoire
	Africa
	West African clade

	501
	MT724770
	2014
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	502
	ON782054
	2022
	Spain
	Europe
	West African clade

	503
	MT724772
	2014
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	504
	MN702445
	2017
	Central African Republic
	Africa
	Congo Basin clade

	505
	MN702451
	2017
	Central African Republic
	Africa
	Congo Basin clade

	506
	MN702446
	2018
	Central African Republic
	Africa
	Congo Basin clade

	507
	MT724771
	2014
	Democratic Republic of the Congo
	Africa
	Congo Basin clade

	508
	ON614676
	2022
	Italy
	Europe
	West African clade

	509
	MN702449
	2016
	Central African Republic
	Africa
	Congo Basin clade

	510
	MN702450
	2016
	Central African Republic
	Africa
	Congo Basin clade

	511
	MN702452
	2010
	Central African Republic
	Africa
	Congo Basin clade

	512
	MT724769
	2012
	Democratic Republic of the Congo
	Africa
	West African clade

	513
	MN702444
	2017
	Central African Republic
	Africa
	Congo Basin clade

	514
	KJ642614
	1965
	Netherlands
	Europe
	West African clade

	515
	MN702447
	2018
	Central African Republic
	Africa
	Congo Basin clade

	516
	MN702448
	2018
	Central African Republic
	Africa
	Congo Basin clade

	517
	MN702453
	2001
	Central African Republic
	Africa
	Congo Basin clade

	518
	OL504743
	2019
	United Kingdom
	Europe
	West African clade

	519
	OL504742
	2019
	United Kingdom
	Europe
	West African clade

	520
	OL504741
	2019
	United Kingdom
	Europe
	West African clade

	521
	MT903341
	2018
	Nigeria
	Africa
	West African clade

	522
	ON645312
	2022
	United Kingdom
	Europe
	West African clade

	523
	MG693724
	2017
	Nigeria
	Africa
	West African clade

	524
	MG693723
	2017
	Nigeria
	Africa
	West African clade

	525
	MG693725
	2017
	Nigeria
	Africa
	West African clade




[bookmark: _Toc141368578]Appendix Table S7: Source used to analysis the effective reproductive number for MPXV from 1990 to 2020
	[bookmark: _Hlk141111656]Clade
	Country
	Cases number infected by animal
	Cases number infected by human to human
	Year
	Reference ID

	Congo Basin clade
	Central African Republic
	1
	9
	2015
	2

	West African clade
	USA
	9
	0
	2003
	7

	West African clade
	Nigeria
	10
	36
	2017
	23

	Congo Basin clade
	Sudan
	1
	9
	2005
	83

	Congo Basin clade
	Sudan
	1
	2
	2005
	83

	Congo Basin clade
	Sudan
	1
	1
	2005
	83

	Congo Basin clade
	Sudan
	1
	3
	2005
	83

	West African clade
	USA
	20
	7
	2003
	36

	Congo Basin clade
	Central African Republic
	3
	9
	2015
	11

	West African clade
	Nigeria
	3
	2
	2017
	19

	Congo Basin clade
	Democratic Republic of the Congo
	1
	14
	2017
	28

	Congo Basin clade
	Democratic Republic of the Congo
	1
	3
	2017
	28

	Congo Basin clade
	Democratic Republic of the Congo
	92
	327
	1996
	53

	Congo Basin clade
	Congo
	1
	10
	2003
	60

	Congo Basin clade
	Democratic Republic of the Congo
	1
	70
	1996
	61

	West African clade
	USA
	35
	52
	2003
	36




[bookmark: _Toc141368579][bookmark: _Hlk141284505]Appendix Table S8: Definition of MPXV infection in potential reservoir hosts
	Habitat type
	Taxa
	Common name
	Species
	Detection methods
	Reference

	Terrestrial rodent
	Graphiurus spp.
	African dormouse
	Graphiurus lorraine, Graphiurus crassicaudatus
	PCR
	1. Hutson CL, Lee KN, Abel J, Carroll DS, Montgomery JM, Olson VA, et al. Monkeypox zoonotic associations: insights from laboratory evaluation of animals associated with the multi-state US outbreak. Am J Trop Med Hyg. 2007; 76(4): 757-768.
2. Fuller T, Thomassen HA, Mulembakani PM, Johnston SC, Lloyd-Smith JO, Kisalu NK, et al. Using remote sensing to map the risk of human monkeypox virus in the Congo Basin. Ecohealth. 2011;8(1):14-25.

	Terrestrial rodent
	Cricetomys spp.
	Giant pouched rat
	Cricetomys gambianus
	PCR
	1. Hutson CL, Lee KN, Abel J, Carroll DS, Montgomery JM, Olson VA, et al. Monkeypox zoonotic associations: insights from laboratory evaluation of animals associated with the multi-state US outbreak. Am J Trop Med Hyg. 2007; 76(4): 757-768.
2. Falendysz EA, Lopera JG, Lorenzsonn F, Salzer JS, Hutson CL, Doty J, et al. Further assessment of Monkeypox virus infection in Gambian pouched rats (Cricetomys gambianus) using in vivo bioluminescent imaging. PLoS Negl Trop Dis. 2015; 9(10): e0004130.
3. Hutson CL, Nakazawa YJ, Self J, Olson VA, Regnery RL, Braden Z, et al. Laboratory investigations of african pouched rats (Cricetomys gambianus) as a potential reservoir host species for Monkeypox virus. PLoS Negl Trop Dis. 2015; 9(10): e0004013.

	Arboreal rodent
	Funisciurus spp.
	Rope squirrel
	Funisciurus anerythrus,
Funisciurus carruthersi,
Funisciurus congicus,
Funisciurus lemniscatus,
Funisciurus pyrropus,
Funisciurus bayonii,
Funisciurus bayonii
	Virus Isolation/PCR
	1. Khodakevich L, Jezek Z, Kinzanzka K. Isolation of Monkeypox virus from wild squirrel infected in nature. Lancet. 1986; 1(8472): 98-99.
2. Hutson CL, Lee KN, Abel J, Carroll DS, Montgomery JM, Olson VA, et al. Monkeypox zoonotic associations: insights from laboratory evaluation of animals associated with the multi-state US outbreak. Am J Trop Med Hyg. 2007; 76(4): 757-768.
3. Reynolds MG, Carroll DS, Olson VA, Hughes C, Galley J, Likos A, et al. A silent enzootic of an orthopoxvirus in Ghana, West Africa: evidence for multi-species involvement in the absence of widespread human disease. Am J Trop Med Hyg. 2010; 82(4): 746-754.
4. Tiee MS, Harrigan RJ, Thomassen HA, Smith TB. Ghosts of infections past: using archival samples to understand a century of monkeypox virus prevalence among host communities across space and time. R Soc Open Sci. 2018; 5(1): 171089.






[bookmark: _Toc141368580]Appendix Table S9: Information of data source in the modeling analysis
	Variables
	Dataset
	Temporal extent
	Spatial resolution
	Website
	Reference

	Climate data
	WorldClim
	1980-2018*
	0°2.5′
	https://www.worldclim.org/
	Fick SE, Hijmans RJ. WorldClim 2: new 1-km spatial resolution climate surfaces for global land areas. Int. J. Climatol. 2017; 37(12): 4302-15.
Harris I, Jones PD, Osborn TJ, Lister DH. Updated high-resolution grids of monthly climatic observations – the CRU TS3.10 Dataset. Int. J. Climatol. 2014; 34(3): 623-42.

	Elevation
	EarthEnv-DEM90 digital elevation model
	2010
	1km
	http://www.earthenv.org/
	Robinson N, Regetz J, Guralnick RP. EarthEnv-DEM90: A nearly-global, void-free, multi-scale smoothed, 90m digital elevation model from fused ASTER and SRTM data. ISPRS Journal of Photogrammetry and Remote Sensing. 2014; 87: 57-67.

	Leaf area index
	GLOBMAP Leaf Area Index (LAI) Version 3
	1981-2019
	8km
	https://www.resdc.cn/
	Liu Y, Liu R, Chen JM. Retrospective retrieval of long-term consistent global leaf area index (1981–2011) from combined AVHRR and MODIS data. J. Geophys. Res. 2012; 117(G4).

	Land cover
	The Land Cover CCI Climate Research Data Package (CRDP)
	1992-2019
	0.3km
	https://maps.elie.ucl.ac.be/CCI/
	ESA Land Cover CCI project team; Defourny, P. (2019): ESA Land Cover Climate Change Initiative (Land_Cover_cci): Global Land Cover Maps, Version 2.0.7. Centre for Environmental Data Analysis.

	Richness of Rodentia/Primate
	Diversity of Rodentia/Primate
	2018
	10km
	https://biodiversitymapping.org/index.php/mammals/
	Jenkins CN, Pimm SL, Joppa LN. Global patterns of terrestrial vertebrate diversity and conservation. Proc Natl Acad Sci U S A 2013; 110(28): E2602-E10.
Pimm SL, Jenkins CN, Abell R, et al. The biodiversity of species and their rates of extinction, distribution, and protection. Science. 2014; 344(6187): 1246752.

	Mammalian richness
	Global Mammal Richness Grids, 2015 Release (2013)
	2013
	0°0′30″
	https://sedac.ciesin.columbia.edu/
	IUCN. Gridded Species Distribution: Global Mammal Richness Grids, 2015 Release. Palisades. 2015. https://sedac.ciesin.columbia.edu/ (accessed Jun 10, 2022).

	Population count
	Population counts / Unconstrained global mosaics 2000-2020 (1km resolution)
	2000-2020
	1km
	https://www.worldpop.org/
	WorldPop. Open Spatial Demographic Data and Research. 2018. https://www.worldpop.org/ (accessed Jun 10, 2022). 
Olén NB, Lehsten V. High-resolution global population projections dataset developed with CMIP6 RCP and SSP scenarios for year 2010–2100. Data in Brief. 2022; 40: 107804.

	Global Downscaled GDP
	Global 15 x 15 Minute Grids of the Downscaled GDP Based on the SRES B2 Scenario, v1 (1990, 2025)
	1990, 2025
	0°15′
	https://sedac.ciesin.columbia.edu/
	Search EC. Global 15 x 15 Minute Grids of the Downscaled GDP Based on the SRES B2 Scenario, 1990 and 2025. 2022. https://sedac.ciesin.columbia.edu/ (accessed Jun 10, 2022).

	Human Footprint
	Human Footprint dataset from 2000 to 2018
	2000-2018
	1km
	https://doi.org/10.6084/m9.figshare.16571064
	Mu H, Li X, Wen Y, et al. A global record of annual terrestrial Human Footprint dataset from 2000 to 2018. Sci Data. 2022; 9(1): 176.


*This dataset is recalculated according to historical monthly weather data for 1980-2018, by using the ‘biovars’ function in the R package “dismo”.

[bookmark: _Toc141368581]Appendix Table S10: Description of 45 potential influencing factors used in the modelling efforts
	Group
	Variable
	Description
	Type

	Environment
	
	
	

	
	BIO1
	Annual mean temperature (℃)
	Continuous

	
	BIO2
	Mean diurnal range (Mean of monthly (max temp-min temp)) (℃)
	Continuous

	
	BIO3
	Isothermality (BIO2/ BIO7) (*100)
	Continuous

	
	BIO4
	Temperature seasonality (standard deviation*100)
	Continuous

	
	BIO5
	Max temperature of warmest month (℃)
	Continuous

	
	BIO6
	Min temperature of coldest month (℃)
	Continuous

	
	BIO7
	Annual range of temperature (BIO5- BIO6) (℃)
	Continuous

	
	BIO8
	Mean temperature of wettest quarter (℃)
	Continuous

	
	BIO9
	Mean temperature of driest quarter (℃)
	Continuous

	
	BIO10
	Mean temperature of warmest quarter (℃)
	Continuous

	
	BIO11
	Mean temperature of coldest quarter (℃)
	Continuous

	
	BIO12
	Annual precipitation (mm)
	Continuous

	
	BIO13
	Precipitation of wettest month (mm)
	Continuous

	
	BIO14
	Precipitation of driest month (mm)
	Continuous

	
	BIO15
	Precipitation seasonality (Coefficient of variation)
	Continuous

	
	BIO16
	Precipitation of wettest quarter (mm)
	Continuous

	
	BIO17
	Precipitation of driest quarter (mm)
	Continuous

	
	BIO18
	Precipitation of warmest quarter (mm)
	Continuous

	
	BIO19
	Precipitation of coldest quarter (mm)
	Continuous

	
	Leaf area index
	Area of leaves (m²) over a unit of land (m²)
	Continuous

	
	Elevation
	Average elevation (m)
	Continuous

	
	Latitude
	Latitude (°)
	Continuous

	
	Mixed cropland and nature vegetation
	Percentage coverage of mixed cropland and nature vegetation (1%)
	Continuous

	
	Forest
	Percentage coverage of forest (1%)
	Continuous

	
	Shrubland
	Percentage coverage of shrubland (1%)
	Continuous

	
	Mixed tree, shrub and herbaceous
	Percentage coverage of mixed tree, shrub and herbaceous (1%)
	Continuous

	
	Grassland
	Percentage coverage of grassland (1%)
	Continuous

	
	Sparse vegetation land
	Percentage coverage of sparse vegetation land (1%)
	Continuous

	
	Flooded vegetation
	Percentage coverage of flooded vegetation (1%)
	Continuous

	
	Bare areas
	Percentage coverage of bare areas (1%)
	Continuous

	
	Water body
	Percentage coverage of inland water body (1%)
	Continuous

	Human activity
	
	
	

	
	Cropland
	Percentage coverage of cropland (1%)
	Continuous

	
	Urban construction land
	Percentage coverage of urban construction land (1%)
	Continuous

	
	Population count
	Estimated total number of people per grid-cell
	Continuous

	
	Global Downscaled GDP
	Geospatial distributions of GDP per unit area
	Continuous

	
	Human footprint
	Annual records of the global human footprint (0-50)
	Continuous

	Animal
	
	
	

	
	Rodentia richness
	The number of Rodentia species per km²
	Continuous

	
	Primate richness
	The number of Primate species per km²
	Continuous

	
	Mammalian richness
	The number of mammal species per km²
	Continuous





[bookmark: _Toc141368582][bookmark: _Hlk141285615]Appendix Table S11: Ecological factors potentially associated with the MPXV zoonotic transmission used in the modelling analysis
	Variable
	Reference
	Content
	Method
	Usage and/or result

	BIO1
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Used in the MPXV ecological niche model

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Levine RS, et al. [4]
	Monkeypox disease in Africa
	Model: GARP
	The variable has significant contributions to the transmission of monkeypox disease

	
	Mandja BA, et.al. [5]
	Monkeypox disease in the Democratic Republic of the Congo
	Model: Bayesian hierarchical generalized linear mixed model
	The IRR of the variable is 1.143 (1.028‒1.261) in the model

	
	Ellis CK, et.al. [6]
	Monkeypox disease in Africa
	Model: MaxEnt
	Significant environmental variable

	
	Lash RR, et.al. [7]
	Monkeypox disease in Africa
	Model: GARP
	Used in the monkeypox ecological niche model

	
	Thomassen HA, et.al. [8]
	Monkeypox disease in Central Africa
	Model: MaxEnt
	Used in the MPXV reservoir species model

	BIO2
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Used in the MPXV ecological niche model

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Levine RS, et al. [4]
	Monkeypox disease in Africa
	Model: GARP
	The variable has significant contributions to the transmission of monkeypox disease

	
	Ellis CK, et.al. [6]
	Monkeypox disease in Africa
	Model: MaxEnt
	Significant environmental variable

	
	Lash RR, et.al. [7]
	Monkeypox disease in Africa
	Model: GARP
	Used in the monkeypox ecological niche model

	
	Thomassen HA, et.al. [8]
	Monkeypox disease in Central Africa
	Model: MaxEnt
	Used in the MPXV reservoir species model

	BIO3
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Used in the MPXV ecological niche model

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Ellis CK, et.al. [6]
	Monkeypox disease in Africa
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	BIO4
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Used in the MPXV ecological niche model

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Ellis CK, et.al. [6]
	Monkeypox disease in Africa
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Thomassen HA, et.al. [8]
	Monkeypox disease in Central Africa
	Model: MaxEnt
	Used in the MPXV reservoir species model

	BIO5
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Used in the MPXV ecological niche model

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Ellis CK, et.al. [6]
	Monkeypox disease in Africa
	Model: MaxEnt
	Significant environmental variable

	
	Lash RR, et.al. [7]
	Monkeypox disease in Africa
	Model: GARP
	Used in the monkeypox ecological niche model

	
	Thomassen HA, et.al. [8]
	Monkeypox disease in Central Africa
	Model: MaxEnt
	Used in the MPXV reservoir species model

	BIO6
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Used in the MPXV ecological niche model

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Ellis CK, et.al. [6]
	Monkeypox disease in Africa
	Model: MaxEnt
	Significant environmental variable

	
	Lash RR, et.al. [7]
	Monkeypox disease in Africa
	Model: GARP
	Used in the monkeypox ecological niche model

	BIO7
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Used in the MPXV ecological niche model

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Ellis CK, et.al. [6]
	Monkeypox disease in Africa
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	BIO8
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Used in the MPXV ecological niche mode.

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Ellis CK, et.al. [6]
	Monkeypox disease in Africa
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	BIO9
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Ellis CK, et.al. [6]
	Monkeypox disease in Africa
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	BIO10
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Used in the MPXV ecological niche model

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Ellis CK, et.al. [6]
	Monkeypox disease in Africa
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	BIO11
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Used in the MPXV ecological niche model

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Ellis CK, et.al. [6]
	Monkeypox disease in Africa
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	BIO12
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Used in the MPXV ecological niche model

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Levine RS, et al. [4]
	Monkeypox disease in Africa
	Model: GARP
	The key environmental variable

	
	Ellis CK, et.al. [6]
	Monkeypox disease in Africa
	Model: MaxEnt
	Significant environmental variable

	
	Lash RR, et.al. [7]
	Monkeypox disease in Africa
	Model: GARP
	Used in the monkeypox ecological niche model

	
	Thomassen HA, et.al. [8]
	Monkeypox disease in Central Africa
	Model: MaxEnt
	Used in the MPXV reservoir species model

	BIO13
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Used in the MPXV ecological niche model

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Ellis CK, et.al. [6]
	Monkeypox disease in Africa
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Lash RR, et.al. [7]
	Monkeypox disease in Africa
	Model: GARP
	Used in the monkeypox ecological niche model

	BIO14
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Used in the MPXV ecological niche model

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Ellis CK, et.al. [6]
	Monkeypox disease in Africa
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Lash RR, et.al. [7]
	Monkeypox disease in Africa
	Model: GARP
	Used in the MPXV reservoir species model

	BIO15
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Used in the MPXV ecological niche model

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Ellis CK, et.al. [6]
	Monkeypox disease in Africa
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	BIO16
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Used in the MPXV ecological niche model

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Thomassen HA, et.al. [8]
	Monkeypox disease in Central Africa
	Model: MaxEnt
	Used in the MPXV reservoir species model

	BIO17
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Contributed 47% in the model, and precipitation of the driest quarter (15–25 mm) could most affect monkeypox ecological suitability.

	
	Ellis CK, et.al. [6]
	Monkeypox disease in Africa
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Used in the MPXV ecological niche model

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Ellis CK, et.al. [6]
	Monkeypox disease in Africa
	Model: MaxEnt
	Significant environmental variable

	
	Thomassen HA, et.al. [8]
	Monkeypox disease in Central Africa
	Model: MaxEnt
	Used in the MPXV reservoir species model

	BIO18
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Used in the MPXV ecological niche model

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Ellis CK, et.al. [6]
	Monkeypox disease in Africa
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	BIO19
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Used in the MPXV ecological niche model

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Ellis CK, et.al. [6]
	Monkeypox disease in Africa
	Model: MaxEnt
	Used in the monkeypox ecological niche model

	Leaf area index
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	Elevation
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Contributed 26% in the model

	
	Levine RS, et al. [4]
	Monkeypox disease in Africa
	Model: GARP
	The variable has significant contributions to the model

	
	Mandja BA, et.al. [5]
	Monkeypox disease in the Democratic Republic of the Congo
	Model: Bayesian hierarchical generalized linear mixed model
	Used in the monkeypox ecological niche model

	
	Thomassen HA, et.al. [8]
	Monkeypox disease in Central Africa
	Model: MaxEnt
	Used in the MPXV reservoir species model

	Latitude
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	The risk decreases as the latitude increases from the south toward the north

	
	Cao Y, et.al. [9]
	Temporal dynamic of monkeypox
	Model: Pearson correlation
	The growth rate (k) of the monkeypox epidemic showed significant relationships with the locations of the country latitude (r = –0.45, p = 0.038)

	Mixed cropland and nature vegetation
	Thomassen HA, et.al. [8]
	Monkeypox disease in Central Africa
	Model: MaxEnt
	Land cover was used in the analysis of monkeypox infections in humans in Sankuru

	Forest
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	The most important ecological variable for determining the ecological niche of the monkeypox virus

	
	Mandja BA, et.al. [5]
	Monkeypox disease in the Democratic Republic of the Congo
	Model: Bayesian hierarchical generalized linear mixed model
	The IRR of the variable is 1.034 (1.029-1.040) in the model

	
	Thomassen HA, et.al. [8]
	Monkeypox disease in Central Africa
	Model: MaxEnt
	Land cover was used in the analysis of monkeypox infections in humans in Sankuru

	Shrubland
	Thomassen HA, et.al. [8]
	Monkeypox disease in Central Africa
	Model: MaxEnt
	Land cover was used in the analysis of monkeypox infections in humans in Sankuru

	Grassland
	Thomassen HA, et.al. [8]
	Monkeypox disease in Central Africa
	Model: MaxEnt
	Land cover was used in the analysis of monkeypox infections in humans in Sankuru

	Sparse vegetation land
	Thomassen HA, et.al. [8]
	Monkeypox disease in Central Africa
	Model: MaxEnt
	Land cover was used in the analysis of monkeypox infections in humans in Sankuru

	Flooded vegetation
	Thomassen HA, et.al. [8]
	Monkeypox disease in Central Africa
	Model: MaxEnt
	Land cover was used in the analysis of monkeypox infections in humans in Sankuru

	Bare areas
	Thomassen HA, et.al. [8]
	Monkeypox disease in Central Africa
	Model: MaxEnt
	Land cover was used in the analysis of monkeypox infections in humans in Sankuru

	Water body
	Thomassen HA, et.al. [8]
	Monkeypox disease in Central Africa
	Model: MaxEnt
	Land cover was used in the analysis of monkeypox infections in humans in Sankuru

	Cropland
	Thomassen HA, et.al. [8]
	Monkeypox disease in Central Africa
	Model: MaxEnt
	Land cover was used in the analysis of monkeypox infections in humans in Sankuru

	Urban construction land
	Thomassen HA, et.al. [8]
	Monkeypox disease in Central Africa
	Model: MaxEnt
	Land cover was used in the analysis of monkeypox infections in humans in Sankuru

	Population count
	Arotolu TE, et al. [1]
	Monkeypox disease in southern Nigeria
	Model: MaxEnt
	Contributed 17% in the model, and human population density (10 people/km2) can influence monkeypox transmission

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Mandja BA, et.al. [5]
	Monkeypox disease in the Democratic Republic of the Congo
	Model: Bayesian hierarchical generalized linear mixed model
	Used in the monkeypox ecological niche model

	Global Downscaled GDP
	Mandja BA, et.al. [5]
	Monkeypox disease in the Democratic Republic of the Congo
	Model: Bayesian hierarchical generalized linear mixed model
	The IRR of the variable is 1.038 (1.031-1.047) in the model

	Human footprint
	Gallardo B, et.al. [10]
	The global distribution of invaders
	Model: MaxEnt
	Factors related to the human footprint explained a substantial amount (23% on average) of species distributions

	
	Skinner EB, et.al. [11]
	The vector-borne diseases
	Model: RF
	Human footprint is an important predictor of local occurrence and that its nonlinear effects vary predictably with the transmission ecology of each vector-borne diseases

	Rodentia richness
	Usman S, et.al. [12]
	Transmission dynamic of MPXV
	Model: SEIR
	Used in the monkeypox dynamic model

	Primate richness
	Usman S, et.al. [12]
	Transmission dynamic of MPXV
	Model: SEIR
	Used in the monkeypox dynamic model

	Mammalian richness
	Olival KJ, et.al. [13]
	Zoonotic spillover from mammals
	Model: GAM
	Used in the spillover model

	Funisciurus spp.
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Funisciurus anerythrus and Funisciurus pyrropus ranked first and third based on a niche overlap analysis between MPXV and mammal species, respectively

	
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	The second important ecological variable for determining the ecological niche of the MPXV

	
	Thomassen HA, et.al. [8]
	Monkeypox disease in Central Africa
	Model: MaxEnt
	Funisciurus anerythrus and Funisciurus congicus were the most important variables in the model

	
	Khodakevich L, et.al. [14]
	Laboratory testing of MPXV 
	Testing: isolation
	MPXV was isolated from Funisciurus anerythrus

	
	Tiee MS, et.al. [15]
	Laboratory testing of MPXV
	Testing: PCR
	Historical distribution and prevalence of MPXV in Funisciurus spp. collected across Central Africa

	
	Hutson CL, [16]
	Laboratory testing of MPXV
	Testing: PCR
	Potential animal host of MPXV

	Graphiurus crassicaudatus
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Hutson CL, et.al. [16]
	Laboratory testing of MPXV
	Testing: PCR
	Potential animal host of MPXV

	
	Reynolds MG, et.al. [17]
	Laboratory testing of Orthopoxvirus (OPXV)
	Testing: PCR
	Susceptible to natural OPXV infection

	Graphiurus lorraineus
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Curaudeau M, et al. [2]
	MPXV in Africa
	Model: MaxEnt
	Graphiurus lorraineus ranked second based on a niche overlap analysis between MPXV and mammal species

	
	Hutson CL, et.al. [16]
	Laboratory testing of MPXV
	Testing: PCR
	Potential animal host of MPXV

	
	Reynolds MG, et.al. [17]
	Laboratory testing of OPXV
	Testing: PCR
	Susceptible to natural OPXV infection

	Cricetomys gambianus
	Fuller T, et.al. [3]
	Monkeypox disease in the Congo Basin
	Model: Logistic regression and MaxEnt
	Used in the monkeypox ecological niche model

	
	Thomassen HA, et.al. [8]
	Monkeypox disease in Central Africa
	Model: MaxEnt
	Used in the MPXV ecological niche model

	
	Hutson CL, et.al. [16]
	Laboratory testing of MPXV
	Testing: PCR
	Potential animal host of MPXV

	
	Reynolds MG, et.al. [17]
	Laboratory testing of OPXV
	Testing: PCR
	Susceptible to natural OPXV infection

	
	Falendysz EA, et.al. [18]
	Laboratory testing of MPXV
	Testing: Animal infection experiment
	Cricetomys gambianus may play an important role in the transmission of the virus to humans

	
	Hutson CL, et.al. [19]
	Laboratory testing of MPXV
	Testing: Animal infection experiment
	Cricetomys gambianus may be involved in the maintenance of MPXV in wildlife mammalian populations
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[bookmark: _Toc141368583]Appendix Table S12: Number and resource of occurrence data for animals extracted from Global Biodiversity Information Facility (GBIF)
	Animal
	Number of original occurrences
	Number of occurrences after removal of deduplication
	Citation
	DOI

	Cricetomys gambianus
	955
	547*
	GBIF Occurrence Download. June 7, 2022. https://doi.org/10.15468/dl.rz39au (accessed June 7, 2022)
	10.15468/dl.rz39au

	Funisciurus spp.
	3174
	715
	GBIF Occurrence Download. June 7, 2022. https://doi.org/10.15468/dl.gtrp3e (accessed June 7, 2022)
	10.15468/dl.gtrp3e

	Graphiurus crassicaudatus
	90
	47
	GBIF Occurrence Download. June 7, 2022. https://doi.org/10.15468/dl.qrawf2 (accessed June 7, 2022)
	10.15468/dl.qrawf2

	Graphiurus lorraineus
	380
	88
	GBIF Occurrence Download. June 7, 2022. https://doi.org/10.15468/dl.ag82kr (accessed June 7, 2022)
	10.15468/dl.ag82kr


*: After modifying the spatial range of Cricetomys gambianus by using the data from ICUN, only 375 occurrences were used in this study.


[bookmark: _Toc141368584]Appendix Table S13: Source of data to describe the yearly case number in infected regions
	Year
	Region
	Case number
	Reference

	2003
	America
	87
	76

	2021
	America
	2
	169

	2022
	America
	4052
	Global health

	2018
	Asia
	1
	10

	2019
	Asia
	1
	37

	2022
	Asia
	134
	Global health

	2005
	Eastern Africa
	19
	83

	2018
	Europe
	3
	33

	2019
	Europe
	1
	33

	2021
	Europe
	3
	33

	2022
	Europe
	11982
	Global health

	1970
	Central Africa
	1
	111

	1972
	Central Africa
	5
	88, 98

	1973
	Central Africa
	3
	88, 98

	1974
	Central Africa
	1
	88, 98

	1975
	Central Africa
	3
	88, 98

	1976
	Central Africa
	5
	88, 98

	1977
	Central Africa
	6
	88, 98

	1978
	Central Africa
	12
	88, 98

	1979
	Central Africa
	8
	3, 98, 111

	1980
	Central Africa
	3
	98

	1981
	Central Africa
	6
	98

	1982
	Central Africa
	37
	98

	1983
	Central Africa
	54
	98

	1984
	Central Africa
	9
	98, 111

	1987
	Central Africa
	5
	3, 111

	1989
	Central Africa
	1
	3, 111

	1996
	Central Africa
	180
	61, 65

	1997
	Central Africa
	369
	61, 65

	2001
	Central Africa
	392
	97, 111

	2002
	Central Africa
	881
	97

	2003
	Central Africa
	766
	3, 97

	2004
	Central Africa
	1024
	97

	2005
	Central Africa
	1708
	97

	2006
	Central Africa
	783
	97

	2007
	Central Africa
	970
	97

	2008
	Central Africa
	1599
	97

	2009
	Central Africa
	1921
	3, 97

	2010
	Central Africa
	2324
	97, 111

	2011
	Central Africa
	2208
	97

	2012
	Central Africa
	2629
	97

	2013
	Central Africa
	2460
	97

	2015
	Central Africa
	7
	111

	2016
	Central Africa
	17
	112

	2017
	Central Africa
	96
	9, 111

	2018
	Central Africa
	2869
	58, 111, 163

	2019
	Central Africa
	3835
	111, 163, 167

	2020
	Central Africa
	4594
	163

	2022
	Central Africa
	23
	163, Global health

	2022
	Northern Africa
	1
	Global health

	2022
	Oceania
	43
	Global health

	2022
	Southern Africa
	3
	Global health

	1970
	Western Africa
	5
	89,111

	1971
	Western Africa
	3
	89, 111

	1978
	Western Africa
	1
	89, 111

	1981
	Western Africa
	1
	3, 111

	2014
	Western Africa
	1
	111

	2017
	Western Africa
	288
	3, 111, 140

	2018
	Western Africa
	163
	137

	2019
	Western Africa
	160
	131

	2020
	Western Africa
	23
	125

	2021
	Western Africa
	125
	117

	2022
	Western Africa
	138
	163, Global health




[bookmark: _Toc141368585]Appendix Table S14: Source of data to describe the monthly case number in infected regions
	Month
	Region
	Cases
	Reference ID

	1
	Western Africa
	10
	62, 79, 82, 89, 91, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128

	2
	Western Africa
	18
	112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128

	3
	Western Africa
	13
	24, 79, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128

	4
	Western Africa
	22
	51, 89, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, Global health

	5
	Western Africa
	19
	51, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, Global health

	6
	Western Africa
	29
	51, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128

	7
	Western Africa
	12
	51, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128

	8
	Western Africa
	12
	51, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128

	9
	Western Africa
	11
	3, 15, 19, 51, 82, 89, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128

	10
	Western Africa
	48
	3, 15, 51, 82, 89, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128

	11
	Western Africa
	34
	15, 51, 89, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128

	12
	Western Africa
	45
	15, 82, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128

	6
	Eastern Africa
	10
	Global health

	9
	Eastern Africa
	2
	83

	10
	Eastern Africa
	11
	83

	11
	Eastern Africa
	4
	83

	12
	Eastern Africa
	2
	83

	5
	Northern Africa
	1
	Global health

	6
	Northern Africa
	1
	Global health

	1
	Central Africa
	7
	2, 5, 9, 28, 41, 57, 85, 89

	2
	Central Africa
	2
	9, 11, 28, 53, 58

	3
	Central Africa
	38
	9, 28, 53, 58

	5
	Central Africa
	380
	9, 13, 14, 53, 58, 60, Global health

	6
	Central Africa
	383
	9, 38, 52, 53, 60

	7
	Central Africa
	1
	Global health

	9
	Central Africa
	3
	9, 14, 46, 53, 91

	10
	Central Africa
	3
	9, 46, 53

	6
	Southern Africa
	2
	Global health

	7
	Southern Africa
	1
	Global health

	12
	Central Africa
	7
	1, 2, 9, 11, 89, 64

	5
	Europe
	564
	33, 67, 108, 109, 110, 111, Global health

	6
	Europe
	4538
	Global health

	7
	Europe
	6886
	Global health

	9
	Europe
	3
	6, 23, 33

	1
	America
	2
	169

	5
	America
	92
	7, 34, 36, 44, 48, 68, 69, 76, 77, 79, 82, Global health

	6
	America
	838
	7, 12, 44, 48, 68, 69, 76, 79, 82

	7
	America
	3221
	22, 79, 82, Global health

	4
	Asia
	1
	37, Global health

	5
	Asia
	10
	Global health

	6
	Asia
	55
	Global health

	7
	Asia
	73
	Global health

	10
	Asia
	1
	10, 23, 62

	5
	Oceania
	2
	Global health

	6
	Oceania
	10
	Global health

	7
	Oceania
	31
	Global health




[bookmark: _Toc141368586]Appendix Table S15: Epidemiological features of global human monkeypox patients recorded in 2022
	Features
	All
	Central Africa
	Western Africa
	Other Regions in Africa#
	Europe
	America
	Other areas

	Total
	16754
	24
	476
	15 
	11985
	4073
	181

	Type
	
	
	
	
	
	
	

	Confirmed
	16376 (97.74%)
	24 (100.00%)
	138 (28.99%)
	4 (26.67%)
	11982 (99.97%)
	4051 (99.46%)
	177 (97.79%)

	Suspect or probable
	378 (2.26%)
	0 (0.00%)
	338 (71.01%)
	11 (73.33%)
	3 (0.03%)
	22 (0.54%)
	4 (2.21%)

	Gender†
	
	
	
	
	
	
	

	Male
	1609 (96.46%)
	0 (0.00%)
	80 (68.38%)
	3 (60.00%)
	1034 (99.33%)
	462 (97.47%)
	30 (96.77%)

	Female
	59 (3.54%)
	0 (0.00%)
	37 (31.62%)
	2 (40.00%)
	7 (0.67%)
	12 (2.53%)
	1 (3.23%)

	Age†
	
	
	
	
	
	
	

	0-14
	19 (3.49%)
	0 (0.00%)
	15 (12.82%)
	2 (33.33%)
	1 (0.57%)
	0 (0.00%)
	1 (4.17%)

	15-29
	71 (13.03%)
	0 (0.00%)
	48 (41.03%)
	1 (16.67%)
	7 (4.02%)
	14 (6.25%)
	1 (4.17%)

	30-59
	452 (82.94%)
	0 (0.00%)
	54 (46.15%)
	3 (50.00%)
	163 (93.68%)
	210 (93.75%)
	22 (91.67%)

	≥60
	3 (0.55%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	3 (1.72%)
	0 (0.00%)
	0 (0.00%)

	Testing Method*†
	
	
	
	
	
	
	

	PCR
	92 (95.83%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	85 (95.51%)
	5 (100.00%)
	2 (100.00%)

	Molecular sequencing
	2 (2.08%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	2 (2.25%)
	0 (0.00%)
	0 (0.00%)

	Virus isolation
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)

	Electron microscope
	2 (2.08%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	2 (2.25%)
	0 (0.00%)
	0 (0.00%)

	Unknown
	
	
	
	
	
	
	

	Inpatient†
	
	
	
	
	
	
	

	Yes
	88 (43.14%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	63 (42.57%)
	12 (30.00%)
	13 (81.25%)

	No
	116 (56.86%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	85 (57.43%)
	28 (70.00%)
	3 (18.75%)

	Transmission model†
	
	
	
	
	
	
	

	Zoonotic infection
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)

	Community transmission
	142 (28.63%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	135 (36.99%)
	7 (6.67%)
	0 (0.00%)

	Travel-related infection
	186 (37.50%)
	0 (0.00%)
	2 (100.00%)
	4 (100.00%)
	77 (21.1%)
	83 (79.05%)
	20 (100%)

	Probable MSM-related infection
	163 (32.86%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	148 (40.55%)
	15 (14.29%)
	0 (0.00%)

	Household transmission
	2 (0.40%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	2 (0.55%)
	0 (0.00%)
	0 (0.00%)

	Infections via animal trade
	1 (0.20%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	1 (0.27%)
	0 (0.00%)
	0 (0.00%)

	Nosocomial infection
	2 (0.40%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	2 (0.55%)
	0 (0.00%)
	0 (0.00%)

	Outcome†
	
	
	
	
	
	
	

	Recover
	482 (98.97%)
	21 (95.45%)
	454 (99.00%)
	0 (0.00%)
	6 (1.00%)
	0 (0.00%)
	1 (100%)

	Death
	5 (1.03%)
	2 (4.55%)
	3 (1.00%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)


#Other Regions in Africa: Eastern Africa, Southern Africa and Northern Africa. † Data are included with specific information reported. *Only confirmed cases are included.

[bookmark: _Toc141368587]Appendix Table S16: Case numbers of MPXV infections in humans by country and year
	ID
	Year
	Continent
	Country
	Case number
	Reference

	1
	1970
	Central Africa
	Democratic Republic of the Congo
	1
	111

	2
	1970
	Western Africa
	Liberia
	4
	89

	3
	1970
	Western Africa
	Sierra Leone
	1
	111

	4
	1971
	Western Africa
	Côte d’Ivoire 
	1
	89, 111

	5
	1971
	Western Africa
	Nigeria 
	2
	89, 111

	6
	1972
	Central Africa
	Democratic Republic of the Congo
	5
	88, 98

	7
	1973
	Central Africa
	Democratic Republic of the Congo
	3
	88, 98

	8
	1974
	Central Africa
	Democratic Republic of the Congo
	1
	88, 98

	9
	1975
	Central Africa
	Democratic Republic of the Congo
	3
	88, 98

	10
	1976
	Central Africa
	Democratic Republic of the Congo
	5
	88, 98

	11
	1977
	Central Africa
	Democratic Republic of the Congo
	6
	88, 98

	12
	1978
	Central Africa
	Democratic Republic of the Congo
	12
	88, 98

	13
	1978
	Western Africa
	Nigeria 
	1
	89, 111

	14
	1979
	Central Africa
	Cameroon
	1
	3, 111

	15
	1979
	Central Africa
	Democratic Republic of the Congo
	7
	98

	16
	1980
	Central Africa
	Democratic Republic of the Congo
	3
	98

	17
	1981
	Western Africa
	Côte d’Ivoire 
	1
	3, 111

	18
	1981
	Central Africa
	Democratic Republic of the Congo
	6
	98

	19
	1982
	Central Africa
	Democratic Republic of the Congo
	37
	98

	20
	1983
	Central Africa
	Democratic Republic of the Congo
	54
	98

	21
	1984
	Central Africa
	Central African Republic 
	6
	111

	22
	1984
	Central Africa
	Democratic Republic of the Congo
	3
	98

	23
	1987
	Central Africa
	Gabon
	5
	3, 111

	24
	1989
	Central Africa
	Cameroon
	1
	3, 111

	25
	1996
	Central Africa
	Democratic Republic of the Congo
	180
	61, 65

	26
	1997
	Central Africa
	Democratic Republic of the Congo
	369
	61, 65

	27
	2001
	Central Africa
	Central African Republic 
	4
	111

	28
	2001
	Central Africa
	Democratic Republic of the Congo
	388
	97

	29
	2002
	Central Africa
	Democratic Republic of the Congo
	881
	97

	30
	2003
	Central Africa
	Democratic Republic of the Congo
	755
	97

	31
	2003
	Central Africa
	Republic of Congo 
	11
	3

	32
	2003
	America
	USA
	87
	76

	33
	2004
	Central Africa
	Democratic Republic of the Congo
	1024
	97

	34
	2005
	Central Africa
	Democratic Republic of the Congo
	1708
	97

	35
	2005
	Eastern Africa
	South Sudan
	19
	83

	36
	2006
	Central Africa
	Democratic Republic of the Congo
	783
	97

	37
	2007
	Central Africa
	Democratic Republic of the Congo
	970
	97

	38
	2008
	Central Africa
	Democratic Republic of the Congo
	1599
	97

	39
	2009
	Central Africa
	Democratic Republic of the Congo
	1919
	97

	40
	2009
	Central Africa
	Republic of Congo 
	2
	3

	41
	2010
	Central Africa
	Central African Republic 
	2
	111

	42
	2010
	Central Africa
	Democratic Republic of the Congo
	2322
	97

	43
	2011
	Central Africa
	Democratic Republic of the Congo
	2208
	97

	44
	2012
	Central Africa
	Democratic Republic of the Congo
	2629
	97

	45
	2013
	Central Africa
	Democratic Republic of the Congo
	2460
	97

	46
	2014
	Western Africa
	Sierra Leone
	1
	111

	47
	2015
	Central Africa
	Central African Republic 
	7
	111

	48
	2016
	Central Africa
	Central African Republic 
	16
	111

	49
	2016
	Central Africa
	Democratic Republic of the Congo
	1
	1

	50
	2017
	Central Africa
	Central African Republic 
	8
	111

	51
	2017
	Western Africa
	Liberia
	2
	3

	52
	2017
	Western Africa
	Nigeria 
	285
	140

	53
	2017
	Central Africa
	Republic of Congo 
	88
	9

	54
	2017
	Western Africa
	Sierra Leone
	1
	111

	55
	2018
	Central Africa
	Cameroon
	7
	58

	56
	2018
	Central Africa
	Central African Republic 
	12
	111

	57
	2018
	Central Africa
	Democratic Republic of the Congo
	2850
	163

	58
	2018
	Asia
	Israel
	1
	10

	59
	2018
	Western Africa
	Nigeria 
	163
	137

	60
	2018
	Europe
	UK
	3
	33

	61
	2019
	Central Africa
	Cameroon
	3
	111, 167

	62
	2019
	Central Africa
	Central African Republic 
	38
	111

	63
	2019
	Central Africa
	Democratic Republic of the Congo
	3794
	163

	64
	2019
	Western Africa
	Nigeria 
	160
	131

	65
	2019
	Asia
	Singapore
	1
	37

	66
	2019
	Europe
	UK
	1
	33

	67
	2020
	Central Africa
	Democratic Republic of the Congo
	4594
	163

	68
	2020
	Western Africa
	Nigeria 
	23
	125

	69
	2021
	Western Africa
	Nigeria 
	125
	117

	70
	2021
	Europe
	UK
	3
	33

	71
	2021
	America
	USA
	2
	169

	72
	2022
	America
	Argentina
	13
	Global health

	73
	2022
	Oceania
	Australia
	41
	Global health

	74
	2022
	Europe
	Austria
	99
	Global health

	75
	2022
	America
	Barbados
	1
	Global health

	76
	2022
	Europe
	Belgium
	311
	Global health

	77
	2022
	Western Africa
	Benin
	3
	Global health

	78
	2022
	Europe
	Bosnia and Herzegovina
	1
	Global health

	79
	2022
	America
	Brazil
	607
	Global health

	80
	2022
	Europe
	Bulgaria
	3
	Global health

	81
	2022
	Central Africa
	Cameroon
	3
	163

	82
	2022
	America
	Canada
	604
	Global health

	83
	2022
	Central Africa
	Central African Republic
	8
	Global health

	84
	2022
	America
	Chile
	26
	Global health

	85
	2022
	Asia
	China
	2
	Global health

	86
	2022
	America
	Colombia
	10
	Global health

	87
	2022
	America
	Costa Rica
	1
	Global health

	88
	2022
	Europe
	Croatia
	7
	Global health

	89
	2022
	Europe
	Czechia
	14
	Global health

	90
	2022
	Central Africa
	Democratic Republic of the Congo
	10
	163

	91
	2022
	Europe
	Denmark
	48
	Global health

	92
	2022
	America
	Dominican Republic
	3
	Global health

	93
	2022
	America
	Ecuador
	2
	Global health

	94
	2022
	Europe
	Estonia
	4
	Global health

	95
	2022
	Europe
	Finland
	13
	Global health

	96
	2022
	Europe
	France
	1562
	Global health

	97
	2022
	Asia
	Georgia
	1
	Global health

	98
	2022
	Europe
	Germany
	2268
	Global health

	99
	2022
	Western Africa
	Ghana
	18
	Global health

	100
	2022
	Europe
	Gibraltar
	5
	Global health

	101
	2022
	Europe
	Greece
	19
	Global health

	102
	2022
	America
	Haiti
	1
	Global health

	103
	2022
	Europe
	Hungary
	32
	Global health

	104
	2022
	Europe
	Iceland
	6
	Global health

	105
	2022
	Asia
	India
	2
	Global health

	106
	2022
	Europe
	Ireland
	69
	Global health

	107
	2022
	Asia
	Israel
	105
	Global health

	108
	2022
	Europe
	Italy
	407
	Global health

	109
	2022
	America
	Jamaica
	1
	Global health

	110
	2022
	Europe
	Latvia
	3
	Global health

	111
	2022
	Asia
	Lebanon
	1
	Global health

	112
	2022
	Europe
	Luxembourg
	14
	Global health

	113
	2022
	Europe
	Malta
	17
	Global health

	114
	2022
	America
	Martinique
	1
	Global health

	115
	2022
	America
	Mexico
	48
	Global health

	116
	2022
	Northern Africa
	Morocco
	1
	Global health

	117
	2022
	Europe
	Netherlands
	712
	Global health

	118
	2022
	Oceania
	New Zealand
	2
	Global health

	119
	2022
	Western Africa
	Nigeria 
	117
	163

	120
	2022
	Europe
	Norway
	46
	Global health

	121
	2022
	America
	Panama
	1
	Global health

	122
	2022
	America
	Peru
	143
	Global health

	123
	2022
	Europe
	Poland
	40
	Global health

	124
	2022
	Europe
	Portugal
	588
	Global health

	125
	2022
	America
	Puerto Rico
	8
	Global health

	126
	2022
	Asia
	Qatar
	1
	Global health

	127
	2022
	Central Africa
	Republic of Congo 
	2
	163

	128
	2022
	Europe
	Romania
	19
	Global health

	129
	2022
	Europe
	Russia
	1
	Global health

	130
	2022
	Asia
	Saudi Arabia
	1
	Global health

	131
	2022
	Europe
	Serbia
	5
	Global health

	132
	2022
	Asia
	Singapore
	6
	Global health

	133
	2022
	Europe
	Slovakia
	3
	Global health

	134
	2022
	Europe
	Slovenia
	27
	Global health

	135
	2022
	Southern Africa
	South Africa
	3
	Global health

	136
	2022
	Asia
	South Korea
	1
	Global health

	137
	2022
	Europe
	Spain
	3125
	Global health

	138
	2022
	Europe
	Sweden
	77
	Global health

	139
	2022
	Europe
	Switzerland
	229
	Global health

	140
	2022
	Asia
	Turkey
	1
	Global health

	141
	2022
	Europe
	UK
	2208
	Global health

	142
	2022
	Asia
	United Arab Emirates
	13
	Global health

	143
	2022
	America
	USA
	2581
	Global health

	144
	2022
	America
	Venezuela
	1
	Global health


Only confirmed cases were included in 2022
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	Site
	Country
	Date range
	Location
	Diagnosis
	Animals
	Reference ID

	1
	Denmark
	1958
	
	Isolation
	Macaca fascicularis
	103

	2
	Democratic Republic of Congo
	1979
	Yambuku
	Serology
	Funisciurus anerythrus
	99

	3
	Democratic Republic of Congo
	1985
	Yambuku
	Isolation
	Funisciurus anerythrus
	99

	4
	USA
	2003
	
	RT-PCR
	Prairie dogs
	95

	5
	USA
	2003
	Texas
	PCR & Isolation
	Funiscuirus spp.
	69

	6
	USA
	2003
	Texas
	PCR & Isolation
	Cricetomys spp.
	69

	7
	USA
	2003
	Texas
	PCR & Isolation
	Graphiurus spp.
	69

	8
	Côte d'Ivoire
	2012
	Taï National Park
	Isolation
	Monkey
	100

	9
	Côte d'Ivoire
	1969-1972
	
	Serology
	Cercopithecus aethiops
	35

	10
	Côte d'Ivoire
	1969-1972
	
	Serology
	Cercopithecus petaurista
	35

	11
	Democratic Republic of Congo
	1985-1987
	Bumba
	Serology
	Cercopithecus ascanius
	107

	12
	Democratic Republic of Congo
	1985-1987
	Ikela
	Serology
	Cercopithecus ascanius
	107

	13
	Democratic Republic of Congo
	1985-1987
	Bumba
	Serology
	Funiscuirus spp.
	107

	14
	Democratic Republic of Congo
	1985-1987
	Ikela
	Serology
	Funiscuirus spp.
	107

	15
	Democratic Republic of Congo
	1985-1987
	Bandundu
	Serology
	Funiscuirus spp.
	107

	16
	Democratic Republic of Congo
	1985-1987
	Bas-Zaire
	Serology
	Heliosciurus spp.
	107

	17
	Democratic Republic of Congo
	1985-1987
	Bumba
	Serology
	Heliosciurus spp.
	107

	18
	Democratic Republic of Congo
	1985-1987
	Ikela
	Serology
	Heliosciurus spp.
	107

	19
	Democratic Republic of Congo
	1985-1987
	Bas-Zaire
	Serology
	Funisciurus spp.
	107

	22
	Democratic Republic of Congo
	1997/02/23-1997/02/27
	Katako-Kombe Health Zone
	Serology
	Domestic pig
	96

	23
	Democratic Republic of Congo
	1997/02/23-1997/02/27
	Katako-Kombe Health Zone
	Serology
	Cricetomys emini
	96

	24
	Democratic Republic of Congo
	1997/02/23-1997/02/27
	Katako-Kombe Health Zone
	Serology
	Petrodromus tetradactylus
	96

	25
	Democratic Republic of Congo
	1997/02/23-1997/02/27
	Katako-Kombe Health Zone
	Serology
	Funisciurus anerythrus
	96

	26
	Democratic Republic of Congo
	1997/02/23-1997/02/27
	Katako-Kombe Health Zone
	Serology
	Funisciurus congicus
	96

	27
	Democratic Republic of Congo
	1997/02/23-1997/02/27
	Katako-Kombe Health Zone
	Serology
	Heliosciurus rufobrachium
	96

	28
	Côte d'Ivoire
	2016/12/1-2017/4/29
	South of Taï National Park
	PCR
	Pan troglodytes
	101

	29
	Côte d'Ivoire
	2017.1-2018.5
	Taï National Park
	PCR
	Chimpanzee
	101

	30
	Côte d'Ivoire
	2017.1-2018.5
	Taï National Park
	PCR
	Fly
	101

	31
	Côte d'Ivoire
	2017/1/28-2017/5/19
	North of Taï National Park
	PCR
	Pan troglodytes
	101

	32
	Côte d'Ivoire
	2017/4/1-2017/8/25
	East of Taï National Park
	PCR
	Pan troglodytes
	101





[bookmark: _Toc141368589]Appendix Table S18: Locations of detection of MPXV in animals with transmission to humans
	Site No.
	Date range
	Country
	Location
	Diagnosis
	Animal
	Reference ID

	1
	2015
	Central African Republic
	Bakouma, Madigui village
	PCR
	Thryonomis spp.
	2

	2
	2017
	Congo
	Likouala Department
	Serology
	Wild animals
	5

	3
	2015-2016
	Central African Republic
	Bangassou District
	PCR
	Rodent
	11

	4
	1983
	Democratic Republic of the Congo
	the West Kasai region,Iyeke
	Serology
	Colobus pennanti oustaleti
	13

	5
	2001
	Democratic Republic of the Congo
	Liyefe
	PCR
	Monkey
	20

	6
	2017
	Sierra Leone
	Pujehun, Galliness Perri, Kpaku village
	PCR
	Squirrel
	24

	7
	2016
	Central African Republic
	
	PCR, Isolation
	Squirrel
	27

	8
	2017
	Congo
	Likouala Department, Dongou
	PCR, Serology
	Wild animals
	28

	9
	2017
	Congo
	Likouala Department, Impfondo
	PCR, Serology
	Rodent
	28

	10
	2010
	Central African Republic
	
	PCR
	Rodent
	38

	11
	2011-2015
	Democratic Republic of the Congo
	Tshuapa
	PCR
	Non-human primates, Rats, Squirrels
	42

	12
	2018
	Central African Republic
	Lobaye
	PCR
	Civettictis civetta, Cricetomys emini, Funesciurus anerythrus
	46

	13
	2010
	Central African Republic
	
	PCR
	Rodent
	52

	14
	1996
	Democratic Republic of the Congo
	Kasai Oriental
	PCR
	Squirrel
	61

	15
	2011
	Democratic Republic of the Congo
	North Kivu
	PCR
	Monkey
	64

	16
	1981-1986
	Democratic Republic of the Congo
	
	Serology
	wild animals
	90

	17
	2017/9-2018
	Nigeria
	
	Unknown
	Rodents
	93

	18
	2013/7/1-2013/12/8
	Democratic Republic of the Congo
	Tshuapa, Bokungu Health Zone
	PCR
	Monkey, Rat, Squirrels
	94

	19
	1996/02-1997/02
	Democratic Republic of the Congo
	Katako-Kombe, Katako-Kombe Health Zone, located around Akungula
	PCR, Isolation
	Squirrel, Monkey, Rat, Porcupines, Gazelles
	96

	20
	1981-1986
	Democratic Republic of the Congo
	
	Serology
	Wild animals
	74

	21
	2014
	Sierra Leone
	Bo, Kpetema town
	PCR
	Rodent
	79

	22
	1982
	Democratic Republic of the Congo
	Kivu, Puma, Kibwe
	Isolation
	Chimpanzee
	85

	23
	2017
	Nigeria
	
	PCR, Serology
	Monkey
	19

	24
	2017-2018
	Nigeria
	
	PCR, Serology
	Monkeys, Rodents, Other wild animal, Domestic animals
	23
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	ID
	Longitude
	Latitude
	Point/Polygon
	Country
	Positive Hosts
	Reference ID

	1
	-8.37
	6.07
	Point
	Liberia
	Human
	171

	2
	-1.27
	8.16
	Point
	Ghana
	Human
	171

	3
	-0.20
	5.91
	Point
	Ghana
	Human
	171

	4
	18.08
	1.67
	Point
	Republic of Congo
	Human
	171

	5
	21.93
	2.39
	Point
	Democratic Republic of the Congo
	Human
	171

	6
	22.24
	2.91
	Point
	Democratic Republic of the Congo
	Human
	171

	7
	24.23
	-3.48
	Point
	Democratic Republic of the Congo
	Human
	171

	8
	-1.24
	8.18
	Point
	Ghana
	Human
	171

	9
	-8.19
	6.13
	Point
	Liberia
	Human
	171

	10
	-6.45
	6.81
	Point
	Côte d'Ivoire
	Human
	171

	11
	-3.43
	6.60
	Point
	Côte d'Ivoire
	Human
	171

	12
	4.63
	7.19
	Point
	Nigeria
	Human
	171

	13
	7.38
	5.05
	Point
	Nigeria
	Human
	171

	14
	11.52
	3.68
	Point
	Cameroon
	Human
	171

	15
	11.73
	3.61
	Point
	Cameroon
	Human
	171

	16
	16.18
	2.69
	Point
	Central African Republic
	Human
	171

	17
	18.81
	2.17
	Point
	Democratic Republic of the Congo
	Human
	171

	18
	18.37
	0.04
	Point
	Democratic Republic of the Congo
	Human
	171

	19
	17.87
	-2.46
	Point
	Democratic Republic of the Congo
	Human
	171

	20
	17.67
	-2.87
	Point
	Democratic Republic of the Congo
	Human
	171

	21
	18.56
	-0.78
	Point
	Democratic Republic of the Congo
	Human
	171

	22
	18.62
	-1.17
	Point
	Democratic Republic of the Congo
	Human
	171

	23
	18.83
	-1.12
	Point
	Democratic Republic of the Congo
	Human
	171

	24
	18.47
	-4.23
	Point
	Democratic Republic of the Congo
	Human
	171

	25
	18.08
	-4.59
	Point
	Democratic Republic of the Congo
	Human
	171

	26
	19.33
	-4.62
	Point
	Democratic Republic of the Congo
	Human
	171

	27
	18.59
	-5.40
	Point
	Democratic Republic of the Congo
	Human
	171

	28
	18.47
	-6.34
	Point
	Democratic Republic of the Congo
	Human
	171

	29
	18.23
	-7.52
	Point
	Democratic Republic of the Congo
	Human
	171

	30
	17.81
	-6.80
	Point
	Democratic Republic of the Congo
	Human
	171

	31
	17.40
	-6.54
	Point
	Democratic Republic of the Congo
	Human
	171

	32
	17.10
	-5.94
	Point
	Democratic Republic of the Congo
	Human
	171

	33
	16.72
	-5.79
	Point
	Democratic Republic of the Congo
	Human
	171

	34
	20.04
	-5.22
	Point
	Democratic Republic of the Congo
	Human
	171

	35
	21.02
	-0.28
	Point
	Democratic Republic of the Congo
	Human
	171

	36
	22.19
	-1.27
	Point
	Democratic Republic of the Congo
	Human
	171

	37
	24.41
	-0.47
	Point
	Democratic Republic of the Congo
	Human
	171

	38
	24.27
	-2.14
	Point
	Democratic Republic of the Congo
	Human
	171

	39
	24.57
	-4.06
	Point
	Democratic Republic of the Congo
	Human
	171

	40
	21.35
	-4.03
	Point
	Democratic Republic of the Congo
	Human
	171

	41
	21.70
	-4.03
	Point
	Democratic Republic of the Congo
	Human
	171

	42
	23.01
	-4.22
	Point
	Democratic Republic of the Congo
	Human
	171

	43
	22.75
	-3.98
	Point
	Democratic Republic of the Congo
	Human
	171

	44
	22.31
	-3.71
	Point
	Democratic Republic of the Congo
	Human
	171

	45
	22.66
	-3.51
	Point
	Democratic Republic of the Congo
	Human
	171

	46
	22.40
	-3.35
	Point
	Democratic Republic of the Congo
	Human
	171

	47
	22.39
	-3.02
	Point
	Democratic Republic of the Congo
	Human
	171

	48
	22.90
	-1.41
	Point
	Democratic Republic of the Congo
	Human
	171

	49
	23.04
	-1.14
	Point
	Democratic Republic of the Congo
	Human
	171

	50
	23.49
	-1.14
	Point
	Democratic Republic of the Congo
	Human
	171

	51
	23.32
	-1.42
	Point
	Democratic Republic of the Congo
	Human
	171

	52
	22.68
	-0.70
	Point
	Democratic Republic of the Congo
	Human
	171

	53
	22.86
	-0.53
	Point
	Democratic Republic of the Congo
	Human
	171

	54
	20.72
	0.50
	Point
	Democratic Republic of the Congo
	Human
	171

	55
	20.34
	2.58
	Point
	Democratic Republic of the Congo
	Human
	171

	56
	20.39
	2.79
	Point
	Democratic Republic of the Congo
	Human
	171

	57
	20.39
	3.34
	Point
	Democratic Republic of the Congo
	Human
	171

	58
	23.41
	2.44
	Point
	Democratic Republic of the Congo
	Human
	171

	59
	23.59
	1.16
	Point
	Democratic Republic of the Congo
	Human
	171

	60
	22.51
	0.53
	Point
	Democratic Republic of the Congo
	Human
	171

	61
	22.40
	1.28
	Point
	Democratic Republic of the Congo
	Human
	171

	62
	21.68
	2.37
	Point
	Democratic Republic of the Congo
	Human
	171

	63
	22.56
	1.85
	Point
	Democratic Republic of the Congo
	Human
	171

	64
	22.75
	2.12
	Point
	Democratic Republic of the Congo
	Human
	171

	65
	21.94
	2.68
	Point
	Democratic Republic of the Congo
	Human
	171

	66
	26.65
	-0.53
	Point
	Democratic Republic of the Congo
	Human
	171

	67
	22.86
	2.73
	Point
	Democratic Republic of the Congo
	Human
	171

	68
	22.64
	3.09
	Point
	Democratic Republic of the Congo
	Human
	171

	69
	22.25
	2.55
	Point
	Democratic Republic of the Congo
	Human
	171

	70
	22.56
	2.77
	Point
	Democratic Republic of the Congo
	Human
	171

	71
	28.15
	2.12
	Point
	Democratic Republic of the Congo
	Human
	171

	72
	-1.18
	7.65
	Point
	Ghana
	Human
	172

	73
	-8.14
	6.09
	Point
	Liberia
	Human
	172

	74
	-7.82
	6.17
	Point
	Côte d'Ivoire
	Human
	172

	75
	-6.48
	6.78
	Point
	Côte d'Ivoire
	Human
	172

	76
	-3.43
	6.60
	Point
	Côte d'Ivoire
	Human
	172

	77
	4.58
	7.19
	Point
	Nigeria
	Human
	172

	78
	7.43
	5.11
	Point
	Nigeria
	Human
	172

	79
	7.33
	4.93
	Point
	Nigeria
	Human
	172

	80
	12.07
	4.16
	Point
	Cameroon
	Human
	172

	81
	11.60
	3.71
	Point
	Cameroon
	Human
	172

	82
	11.71
	3.61
	Point
	Cameroon
	Human
	172

	83
	10.36
	-0.10
	Point
	Gabon
	Human
	172

	84
	10.34
	-0.39
	Point
	Gabon
	Human
	172

	85
	10.56
	-0.29
	Point
	Gabon
	Human
	172

	86
	16.21
	2.68
	Point
	Central African Republic
	Human
	172

	87
	18.09
	3.87
	Point
	Central African Republic
	Human
	172

	88
	18.73
	3.66
	Point
	Democratic Republic of the Congo
	Human
	172

	89
	19.16
	3.12
	Point
	Democratic Republic of the Congo
	Human
	172

	90
	18.07
	2.04
	Point
	Democratic Republic of the Congo
	Human
	172

	91
	18.08
	1.56
	Point
	Democratic Republic of the Congo
	Human
	172

	92
	18.50
	1.34
	Point
	Democratic Republic of the Congo
	Human
	172

	93
	19.92
	3.22
	Point
	Democratic Republic of the Congo
	Human
	172

	94
	20.44
	3.31
	Point
	Democratic Republic of the Congo
	Human
	172

	95
	20.37
	2.79
	Point
	Democratic Republic of the Congo
	Human
	172

	96
	20.09
	2.62
	Point
	Democratic Republic of the Congo
	Human
	172

	97
	19.83
	2.56
	Point
	Democratic Republic of the Congo
	Human
	172

	98
	20.33
	2.22
	Point
	Democratic Republic of the Congo
	Human
	172

	99
	20.08
	1.76
	Point
	Democratic Republic of the Congo
	Human
	172

	100
	20.38
	1.75
	Point
	Democratic Republic of the Congo
	Human
	172

	101
	20.68
	1.73
	Point
	Democratic Republic of the Congo
	Human
	172

	102
	21.18
	1.46
	Point
	Democratic Republic of the Congo
	Human
	172

	103
	20.97
	1.46
	Point
	Democratic Republic of the Congo
	Human
	172

	104
	19.92
	1.19
	Point
	Democratic Republic of the Congo
	Human
	172

	105
	18.36
	-0.12
	Point
	Democratic Republic of the Congo
	Human
	172

	106
	18.06
	-0.19
	Point
	Democratic Republic of the Congo
	Human
	172

	107
	22.25
	3.66
	Point
	Democratic Republic of the Congo
	Human
	172

	108
	22.50
	4.18
	Point
	Central African Republic
	Human
	172

	109
	22.72
	2.99
	Point
	Democratic Republic of the Congo
	Human
	172

	110
	22.83
	2.72
	Point
	Democratic Republic of the Congo
	Human
	172

	111
	23.27
	2.15
	Point
	Democratic Republic of the Congo
	Human
	172

	112
	22.80
	2.15
	Point
	Democratic Republic of the Congo
	Human
	172

	113
	22.54
	2.15
	Point
	Democratic Republic of the Congo
	Human
	172

	114
	22.48
	2.46
	Point
	Democratic Republic of the Congo
	Human
	172

	115
	22.61
	2.70
	Point
	Democratic Republic of the Congo
	Human
	172

	116
	22.40
	2.95
	Point
	Democratic Republic of the Congo
	Human
	172

	117
	21.91
	2.75
	Point
	Democratic Republic of the Congo
	Human
	172

	118
	21.82
	2.51
	Point
	Democratic Republic of the Congo
	Human
	172

	119
	21.66
	2.16
	Point
	Democratic Republic of the Congo
	Human
	172

	120
	21.84
	1.95
	Point
	Democratic Republic of the Congo
	Human
	172

	121
	22.18
	2.40
	Point
	Democratic Republic of the Congo
	Human
	172

	122
	22.23
	2.69
	Point
	Democratic Republic of the Congo
	Human
	172

	123
	22.51
	0.64
	Point
	Democratic Republic of the Congo
	Human
	172

	124
	21.40
	0.43
	Point
	Democratic Republic of the Congo
	Human
	172

	125
	22.50
	0.52
	Point
	Democratic Republic of the Congo
	Human
	172

	126
	20.90
	-0.51
	Point
	Democratic Republic of the Congo
	Human
	172

	127
	21.64
	-0.83
	Point
	Democratic Republic of the Congo
	Human
	172

	128
	18.77
	-1.19
	Point
	Democratic Republic of the Congo
	Human
	172

	129
	18.52
	-1.13
	Point
	Democratic Republic of the Congo
	Human
	172

	130
	18.48
	-0.84
	Point
	Democratic Republic of the Congo
	Human
	172

	131
	18.22
	-0.83
	Point
	Democratic Republic of the Congo
	Human
	172

	132
	18.42
	-1.66
	Point
	Democratic Republic of the Congo
	Human
	172

	133
	22.83
	-0.59
	Point
	Democratic Republic of the Congo
	Human
	172

	134
	22.83
	-0.93
	Point
	Democratic Republic of the Congo
	Human
	172

	135
	22.99
	-1.13
	Point
	Democratic Republic of the Congo
	Human
	172

	136
	23.42
	-1.23
	Point
	Democratic Republic of the Congo
	Human
	172

	137
	23.23
	-1.35
	Point
	Democratic Republic of the Congo
	Human
	172

	138
	23.24
	1.21
	Point
	Democratic Republic of the Congo
	Human
	172

	139
	23.76
	1.73
	Point
	Democratic Republic of the Congo
	Human
	172

	140
	23.70
	1.12
	Point
	Democratic Republic of the Congo
	Human
	172

	141
	23.53
	1.21
	Point
	Democratic Republic of the Congo
	Human
	172

	142
	23.87
	2.69
	Point
	Democratic Republic of the Congo
	Human
	172

	143
	22.57
	4.04
	Point
	Democratic Republic of the Congo
	Human
	172

	144
	25.69
	3.24
	Point
	Democratic Republic of the Congo
	Human
	172

	145
	24.32
	-2.12
	Point
	Democratic Republic of the Congo
	Human
	172

	146
	23.39
	-2.36
	Point
	Democratic Republic of the Congo
	Human
	172

	147
	23.29
	-2.48
	Point
	Democratic Republic of the Congo
	Human
	172

	148
	24.56
	-3.47
	Point
	Democratic Republic of the Congo
	Human
	172

	149
	24.25
	-3.39
	Point
	Democratic Republic of the Congo
	Human
	172

	150
	24.26
	-3.55
	Point
	Democratic Republic of the Congo
	Human
	172

	151
	23.48
	-3.50
	Point
	Democratic Republic of the Congo
	Human
	172

	152
	24.56
	-4.78
	Point
	Democratic Republic of the Congo
	Human
	172

	153
	22.94
	-4.08
	Point
	Democratic Republic of the Congo
	Human
	172

	154
	22.65
	-4.23
	Point
	Democratic Republic of the Congo
	Human
	172

	155
	22.67
	-4.00
	Point
	Democratic Republic of the Congo
	Human
	172

	156
	22.54
	-3.85
	Point
	Democratic Republic of the Congo
	Human
	172

	157
	22.33
	-3.70
	Point
	Democratic Republic of the Congo
	Human
	172

	158
	22.46
	-3.46
	Point
	Democratic Republic of the Congo
	Human
	172

	159
	22.42
	-3.21
	Point
	Democratic Republic of the Congo
	Human
	172

	160
	22.25
	-3.16
	Point
	Democratic Republic of the Congo
	Human
	172

	161
	21.66
	-3.95
	Point
	Democratic Republic of the Congo
	Human
	172

	162
	21.42
	-4.11
	Point
	Democratic Republic of the Congo
	Human
	172

	163
	20.83
	-2.87
	Point
	Democratic Republic of the Congo
	Human
	172

	164
	18.49
	-3.16
	Point
	Democratic Republic of the Congo
	Human
	172

	165
	17.83
	-2.51
	Point
	Democratic Republic of the Congo
	Human
	172

	166
	17.91
	-3.15
	Point
	Democratic Republic of the Congo
	Human
	172

	167
	17.46
	-3.39
	Point
	Democratic Republic of the Congo
	Human
	172

	168
	18.39
	-4.26
	Point
	Democratic Republic of the Congo
	Human
	172

	169
	19.48
	-4.40
	Point
	Democratic Republic of the Congo
	Human
	172

	170
	18.97
	-4.54
	Point
	Democratic Republic of the Congo
	Human
	172

	171
	18.68
	-4.65
	Point
	Democratic Republic of the Congo
	Human
	172

	172
	18.01
	-4.84
	Point
	Democratic Republic of the Congo
	Human
	172

	173
	17.83
	-4.63
	Point
	Democratic Republic of the Congo
	Human
	172

	174
	18.93
	-5.12
	Point
	Democratic Republic of the Congo
	Human
	172

	175
	19.67
	-5.00
	Point
	Democratic Republic of the Congo
	Human
	172

	176
	20.04
	-4.97
	Point
	Democratic Republic of the Congo
	Human
	172

	177
	18.39
	-5.50
	Point
	Democratic Republic of the Congo
	Human
	172

	178
	18.45
	-6.29
	Point
	Democratic Republic of the Congo
	Human
	172

	179
	18.06
	-7.30
	Point
	Democratic Republic of the Congo
	Human
	172

	180
	17.50
	-6.39
	Point
	Democratic Republic of the Congo
	Human
	172

	181
	16.89
	-6.52
	Point
	Democratic Republic of the Congo
	Human
	172

	182
	17.16
	-5.91
	Point
	Democratic Republic of the Congo
	Human
	172

	183
	16.67
	-5.79
	Point
	Democratic Republic of the Congo
	Human
	172

	184
	16.66
	-4.11
	Point
	Democratic Republic of the Congo
	Human
	172

	185
	15.34
	-4.39
	Point
	Democratic Republic of the Congo
	Human
	172

	186
	16.35
	-2.92
	Point
	Democratic Republic of the Congo
	Human
	172

	187
	22.33
	-5.51
	Point
	Democratic Republic of the Congo
	Human
	172

	188
	28.85
	-2.53
	Point
	Democratic Republic of the Congo
	Human
	172

	189
	-1.24
	8.17
	Point
	Ghana
	Human
	173

	190
	-8.13
	6.07
	Point
	Liberia
	Human
	173

	191
	-6.45
	6.81
	Point
	Côte d'Ivoire
	Human
	173

	192
	-0.05
	5.90
	Point
	Ghana
	Human
	173

	193
	4.57
	7.16
	Point
	Nigeria
	Human
	173

	194
	7.31
	5.01
	Point
	Nigeria
	Human
	173

	195
	11.51
	4.12
	Point
	Cameroon
	Human
	173

	196
	10.65
	-0.26
	Point
	Gabon
	Human
	173

	197
	18.05
	1.62
	Point
	Republic of Congo
	Human
	173

	198
	19.79
	1.22
	Point
	Democratic Republic of the Congo
	Human
	173

	199
	22.20
	2.80
	Point
	Democratic Republic of the Congo
	Human
	173

	200
	20.91
	-0.24
	Point
	Democratic Republic of the Congo
	Human
	173

	201
	23.84
	-2.26
	Point
	Democratic Republic of the Congo
	Human
	173

	202
	21.94
	-2.47
	Point
	Democratic Republic of the Congo
	Human
	173

	203
	23.97
	-3.25
	Point
	Democratic Republic of the Congo
	Human
	173

	204
	24.15
	-3.23
	Point
	Democratic Republic of the Congo
	Human
	173

	205
	23.49
	-3.89
	Point
	Democratic Republic of the Congo
	Human
	173

	206
	22.74
	-3.71
	Point
	Democratic Republic of the Congo
	Human
	173

	207
	22.26
	-3.71
	Point
	Democratic Republic of the Congo
	Human
	173

	208
	19.20
	-4.57
	Point
	Democratic Republic of the Congo
	Human
	173

	209
	24.74
	-3.04
	Point
	Democratic Republic of the Congo
	Human
	173

	210
	2.83
	6.42
	Point
	Nigeria
	Human
	112

	211
	2.99
	6.45
	Point
	Nigeria
	Human
	112

	212
	2.98
	6.51
	Point
	Nigeria
	Human
	112

	213
	3.05
	6.48
	Point
	Nigeria
	Human
	112

	214
	3.11
	6.43
	Point
	Nigeria
	Human
	112

	215
	3.26
	6.56
	Point
	Nigeria
	Human
	112

	216
	3.33
	6.53
	Point
	Nigeria
	Human
	112

	217
	3.26
	6.42
	Point
	Nigeria
	Human
	112

	218
	3.43
	6.51
	Point
	Nigeria
	Human
	112

	219
	3.41
	6.45
	Point
	Nigeria
	Human
	112

	220
	3.48
	6.45
	Point
	Nigeria
	Human
	112

	221
	3.61
	6.46
	Point
	Nigeria
	Human
	112

	222
	3.59
	6.55
	Point
	Nigeria
	Human
	112

	223
	3.51
	6.59
	Point
	Nigeria
	Human
	112

	224
	3.45
	6.60
	Point
	Nigeria
	Human
	112

	225
	3.53
	6.64
	Point
	Nigeria
	Human
	112

	226
	3.59
	6.68
	Point
	Nigeria
	Human
	112

	227
	3.65
	6.64
	Point
	Nigeria
	Human
	112

	228
	3.73
	6.61
	Point
	Nigeria
	Human
	112

	229
	3.81
	6.61
	Point
	Nigeria
	Human
	112

	230
	4.23
	6.43
	Point
	Nigeria
	Human
	112

	231
	4.15
	6.50
	Point
	Nigeria
	Human
	112

	232
	4.04
	6.49
	Point
	Nigeria
	Human
	112

	233
	3.99
	6.56
	Point
	Nigeria
	Human
	112

	234
	4.04
	6.59
	Point
	Nigeria
	Human
	112

	235
	4.02
	6.66
	Point
	Nigeria
	Human
	112

	236
	3.96
	6.69
	Point
	Nigeria
	Human
	112

	237
	4.03
	6.76
	Point
	Nigeria
	Human
	112

	238
	3.21
	8.12
	Point
	Nigeria
	Human
	112

	239
	3.63
	7.82
	Point
	Nigeria
	Human
	112

	240
	3.54
	8.54
	Point
	Nigeria
	Human
	112

	241
	3.37
	8.66
	Point
	Nigeria
	Human
	112

	242
	3.93
	8.44
	Point
	Nigeria
	Human
	112

	243
	4.12
	7.98
	Point
	Nigeria
	Human
	112

	244
	5.26
	9.97
	Point
	Nigeria
	Human
	112

	245
	5.40
	7.88
	Point
	Nigeria
	Human
	112

	246
	5.47
	7.46
	Point
	Nigeria
	Human
	112

	247
	6.15
	7.32
	Point
	Nigeria
	Human
	112

	248
	6.01
	6.95
	Point
	Nigeria
	Human
	112

	249
	6.52
	6.87
	Point
	Nigeria
	Human
	112

	250
	6.65
	6.53
	Point
	Nigeria
	Human
	112

	251
	6.56
	6.48
	Point
	Nigeria
	Human
	112

	252
	6.28
	6.46
	Point
	Nigeria
	Human
	112

	253
	6.49
	6.30
	Point
	Nigeria
	Human
	112

	254
	6.20
	6.18
	Point
	Nigeria
	Human
	112

	255
	6.50
	6.08
	Point
	Nigeria
	Human
	112

	256
	6.68
	6.02
	Point
	Nigeria
	Human
	112

	257
	6.52
	5.87
	Point
	Nigeria
	Human
	112

	258
	6.36
	5.93
	Point
	Nigeria
	Human
	112

	259
	6.95
	6.24
	Point
	Nigeria
	Human
	112

	260
	5.64
	6.44
	Point
	Nigeria
	Human
	112

	261
	5.80
	6.33
	Point
	Nigeria
	Human
	112

	262
	5.33
	6.23
	Point
	Nigeria
	Human
	112

	263
	5.86
	5.97
	Point
	Nigeria
	Human
	112

	264
	5.75
	5.84
	Point
	Nigeria
	Human
	112

	265
	5.64
	5.69
	Point
	Nigeria
	Human
	112

	266
	5.47
	5.81
	Point
	Nigeria
	Human
	112

	267
	5.25
	5.67
	Point
	Nigeria
	Human
	112

	268
	5.85
	5.68
	Point
	Nigeria
	Human
	112

	269
	5.90
	5.73
	Point
	Nigeria
	Human
	112

	270
	5.93
	5.59
	Point
	Nigeria
	Human
	112

	271
	5.39
	5.50
	Point
	Nigeria
	Human
	112

	272
	5.48
	5.48
	Point
	Nigeria
	Human
	112

	273
	5.63
	5.48
	Point
	Nigeria
	Human
	112

	274
	5.58
	5.42
	Point
	Nigeria
	Human
	112

	275
	5.54
	5.31
	Point
	Nigeria
	Human
	112

	276
	5.66
	5.31
	Point
	Nigeria
	Human
	112

	277
	5.70
	5.41
	Point
	Nigeria
	Human
	112

	278
	5.87
	5.34
	Point
	Nigeria
	Human
	112

	279
	5.98
	5.26
	Point
	Nigeria
	Human
	112

	280
	5.62
	4.93
	Point
	Nigeria
	Human
	112

	281
	5.77
	4.91
	Point
	Nigeria
	Human
	112

	282
	5.99
	4.93
	Point
	Nigeria
	Human
	112

	283
	5.60
	4.80
	Point
	Nigeria
	Human
	112

	284
	5.77
	4.76
	Point
	Nigeria
	Human
	112

	285
	5.87
	4.72
	Point
	Nigeria
	Human
	112

	286
	5.77
	4.67
	Point
	Nigeria
	Human
	112

	287
	6.10
	5.03
	Point
	Nigeria
	Human
	112

	288
	6.17
	5.05
	Point
	Nigeria
	Human
	112

	289
	6.34
	5.16
	Point
	Nigeria
	Human
	112

	290
	6.37
	5.12
	Point
	Nigeria
	Human
	112

	291
	6.42
	5.15
	Point
	Nigeria
	Human
	112

	292
	6.40
	5.31
	Point
	Nigeria
	Human
	112

	293
	6.18
	4.99
	Point
	Nigeria
	Human
	112

	294
	6.24
	4.93
	Point
	Nigeria
	Human
	112

	295
	6.28
	4.95
	Point
	Nigeria
	Human
	112

	296
	6.34
	4.88
	Point
	Nigeria
	Human
	112

	297
	6.20
	4.84
	Point
	Nigeria
	Human
	112

	298
	6.12
	4.81
	Point
	Nigeria
	Human
	112

	299
	6.24
	4.80
	Point
	Nigeria
	Human
	112

	300
	6.21
	4.68
	Point
	Nigeria
	Human
	112

	301
	6.15
	4.68
	Point
	Nigeria
	Human
	112

	302
	6.17
	4.61
	Point
	Nigeria
	Human
	112

	303
	6.14
	4.56
	Point
	Nigeria
	Human
	112

	304
	6.09
	4.60
	Point
	Nigeria
	Human
	112

	305
	5.98
	4.60
	Point
	Nigeria
	Human
	112

	306
	5.94
	4.62
	Point
	Nigeria
	Human
	112

	307
	5.98
	4.67
	Point
	Nigeria
	Human
	112

	308
	5.81
	4.50
	Point
	Nigeria
	Human
	112

	309
	5.94
	4.52
	Point
	Nigeria
	Human
	112

	310
	5.99
	4.45
	Point
	Nigeria
	Human
	112

	311
	6.09
	4.35
	Point
	Nigeria
	Human
	112

	312
	6.38
	4.43
	Point
	Nigeria
	Human
	112

	313
	6.45
	4.41
	Point
	Nigeria
	Human
	112

	314
	6.55
	4.40
	Point
	Nigeria
	Human
	112

	315
	6.66
	4.47
	Point
	Nigeria
	Human
	112

	316
	6.77
	4.40
	Point
	Nigeria
	Human
	112

	317
	6.81
	4.49
	Point
	Nigeria
	Human
	112

	318
	6.85
	4.45
	Point
	Nigeria
	Human
	112

	319
	6.67
	4.74
	Point
	Nigeria
	Human
	112

	320
	6.57
	4.61
	Point
	Nigeria
	Human
	112

	321
	6.52
	4.60
	Point
	Nigeria
	Human
	112

	322
	6.43
	4.59
	Point
	Nigeria
	Human
	112

	323
	6.52
	4.67
	Point
	Nigeria
	Human
	112

	324
	6.59
	4.66
	Point
	Nigeria
	Human
	112

	325
	6.48
	4.72
	Point
	Nigeria
	Human
	112

	326
	6.40
	4.81
	Point
	Nigeria
	Human
	112

	327
	6.51
	4.92
	Point
	Nigeria
	Human
	112

	328
	6.57
	4.80
	Point
	Nigeria
	Human
	112

	329
	6.64
	5.02
	Point
	Nigeria
	Human
	112

	330
	6.71
	5.05
	Point
	Nigeria
	Human
	112

	331
	6.71
	5.12
	Point
	Nigeria
	Human
	112

	332
	6.74
	5.21
	Point
	Nigeria
	Human
	112

	333
	6.81
	5.14
	Point
	Nigeria
	Human
	112

	334
	6.80
	5.06
	Point
	Nigeria
	Human
	112

	335
	6.81
	4.98
	Point
	Nigeria
	Human
	112

	336
	6.92
	4.92
	Point
	Nigeria
	Human
	112

	337
	6.82
	4.87
	Point
	Nigeria
	Human
	112

	338
	6.90
	4.78
	Point
	Nigeria
	Human
	112

	339
	6.98
	4.76
	Point
	Nigeria
	Human
	112

	340
	7.04
	4.70
	Point
	Nigeria
	Human
	112

	341
	7.17
	4.86
	Point
	Nigeria
	Human
	112

	342
	7.13
	4.84
	Point
	Nigeria
	Human
	112

	343
	7.21
	4.84
	Point
	Nigeria
	Human
	112

	344
	7.15
	4.92
	Point
	Nigeria
	Human
	112

	345
	7.13
	5.02
	Point
	Nigeria
	Human
	112

	346
	7.03
	5.04
	Point
	Nigeria
	Human
	112

	347
	6.98
	5.11
	Point
	Nigeria
	Human
	112

	348
	6.92
	5.19
	Point
	Nigeria
	Human
	112

	349
	6.74
	5.33
	Point
	Nigeria
	Human
	112

	350
	6.95
	4.56
	Point
	Nigeria
	Human
	112

	351
	7.29
	4.84
	Point
	Nigeria
	Human
	112

	352
	7.29
	4.75
	Point
	Nigeria
	Human
	112

	353
	7.22
	4.69
	Point
	Nigeria
	Human
	112

	354
	7.34
	4.71
	Point
	Nigeria
	Human
	112

	355
	7.29
	4.63
	Point
	Nigeria
	Human
	112

	356
	7.26
	4.59
	Point
	Nigeria
	Human
	112

	357
	7.27
	4.50
	Point
	Nigeria
	Human
	112

	358
	7.31
	4.51
	Point
	Nigeria
	Human
	112

	359
	7.50
	4.67
	Point
	Nigeria
	Human
	112

	360
	7.55
	4.73
	Point
	Nigeria
	Human
	112

	361
	7.61
	5.05
	Point
	Nigeria
	Human
	112

	362
	7.30
	5.16
	Point
	Nigeria
	Human
	112

	363
	7.25
	5.19
	Point
	Nigeria
	Human
	112

	364
	7.63
	5.19
	Point
	Nigeria
	Human
	112

	365
	7.66
	5.21
	Point
	Nigeria
	Human
	112

	366
	7.75
	5.19
	Point
	Nigeria
	Human
	112

	367
	7.18
	5.40
	Point
	Nigeria
	Human
	112

	368
	7.00
	5.37
	Point
	Nigeria
	Human
	112

	369
	6.95
	5.37
	Point
	Nigeria
	Human
	112

	370
	6.82
	5.43
	Point
	Nigeria
	Human
	112

	371
	6.66
	5.42
	Point
	Nigeria
	Human
	112

	372
	6.64
	5.51
	Point
	Nigeria
	Human
	112

	373
	6.58
	5.56
	Point
	Nigeria
	Human
	112

	374
	6.91
	5.72
	Point
	Nigeria
	Human
	112

	375
	6.78
	5.80
	Point
	Nigeria
	Human
	112

	376
	7.26
	5.87
	Point
	Nigeria
	Human
	112

	377
	7.47
	5.61
	Point
	Nigeria
	Human
	112

	378
	7.52
	5.71
	Point
	Nigeria
	Human
	112

	379
	7.72
	5.66
	Point
	Nigeria
	Human
	112

	380
	7.95
	4.84
	Point
	Nigeria
	Human
	112

	381
	8.03
	4.96
	Point
	Nigeria
	Human
	112

	382
	8.15
	4.76
	Point
	Nigeria
	Human
	112

	383
	8.38
	5.16
	Point
	Nigeria
	Human
	112

	384
	8.07
	5.55
	Point
	Nigeria
	Human
	112

	385
	7.46
	6.08
	Point
	Nigeria
	Human
	112

	386
	7.55
	6.35
	Point
	Nigeria
	Human
	112

	387
	8.00
	6.28
	Point
	Nigeria
	Human
	112

	388
	7.21
	6.68
	Point
	Nigeria
	Human
	112

	389
	7.49
	6.84
	Point
	Nigeria
	Human
	112

	390
	8.58
	6.75
	Point
	Nigeria
	Human
	112

	391
	8.83
	6.75
	Point
	Nigeria
	Human
	112

	392
	8.92
	6.65
	Point
	Nigeria
	Human
	112

	393
	8.89
	6.54
	Point
	Nigeria
	Human
	112

	394
	8.70
	6.56
	Point
	Nigeria
	Human
	112

	395
	8.91
	6.23
	Point
	Nigeria
	Human
	112

	396
	9.10
	6.23
	Point
	Nigeria
	Human
	112

	397
	8.61
	6.00
	Point
	Nigeria
	Human
	112

	398
	8.76
	5.78
	Point
	Nigeria
	Human
	112

	399
	8.65
	5.47
	Point
	Nigeria
	Human
	112

	400
	8.66
	5.25
	Point
	Nigeria
	Human
	112

	401
	8.65
	11.31
	Point
	Nigeria
	Human
	112

	402
	10.03
	9.33
	Point
	Nigeria
	Human
	112

	403
	9.04
	9.42
	Point
	Nigeria
	Human
	112

	404
	8.44
	8.77
	Point
	Nigeria
	Human
	112

	405
	9.58
	8.77
	Point
	Nigeria
	Human
	112

	406
	7.48
	9.14
	Point
	Nigeria
	Human
	112

	407
	7.48
	9.02
	Point
	Nigeria
	Human
	112

	408
	7.36
	8.92
	Point
	Nigeria
	Human
	112

	409
	7.20
	8.56
	Point
	Nigeria
	Human
	112

	410
	6.93
	8.57
	Point
	Nigeria
	Human
	112

	411
	6.91
	8.83
	Point
	Nigeria
	Human
	112

	412
	6.93
	9.10
	Point
	Nigeria
	Human
	112

	413
	7.85
	8.21
	Point
	Nigeria
	Human
	112

	414
	9.01
	7.63
	Point
	Nigeria
	Human
	112

	415
	8.53
	7.44
	Point
	Nigeria
	Human
	112

	416
	12.41
	8.92
	Point
	Nigeria
	Human
	112

	417
	12.08
	8.93
	Point
	Nigeria
	Human
	112

	418
	12.56
	9.78
	Point
	Nigeria
	Human
	112

	419
	6.32
	5.48
	Point
	Nigeria
	Human
	112

	420
	6.23
	5.52
	Point
	Nigeria
	Human
	112

	421
	6.26
	5.69
	Point
	Nigeria
	Human
	112

	422
	6.15
	5.77
	Point
	Nigeria
	Human
	112

	423
	22.73
	5.74
	Point
	Central African Republic
	Human
	112

	424
	22.76
	5.70
	Point
	Central African Republic
	Human
	112

	425
	22.80
	5.70
	Point
	Central African Republic
	Human
	112

	426
	22.85
	5.68
	Point
	Central African Republic
	Human
	112

	427
	22.86
	5.70
	Point
	Central African Republic
	Human
	112

	428
	22.88
	5.68
	Point
	Central African Republic
	Human
	112

	429
	22.86
	5.66
	Point
	Central African Republic
	Human
	112

	430
	22.95
	4.90
	Point
	Central African Republic
	Human
	112

	431
	22.81
	4.77
	Point
	Central African Republic
	Human
	112

	432
	22.83
	4.77
	Point
	Central African Republic
	Human
	112

	433
	22.81
	4.74
	Point
	Central African Republic
	Human
	112

	434
	22.84
	4.73
	Point
	Central African Republic
	Human
	112

	435
	19.65
	3.35
	Point
	Democratic Republic of the Congo
	Human
	112

	436
	19.63
	3.11
	Point
	Democratic Republic of the Congo
	Human
	112

	437
	20.71
	1.94
	Point
	Democratic Republic of the Congo
	Human
	112

	438
	20.29
	1.00
	Point
	Democratic Republic of the Congo
	Human
	112

	439
	21.71
	2.83
	Point
	Democratic Republic of the Congo
	Human
	112

	440
	21.67
	2.61
	Point
	Democratic Republic of the Congo
	Human
	112

	441
	21.66
	2.46
	Point
	Democratic Republic of the Congo
	Human
	112

	442
	21.88
	2.30
	Point
	Democratic Republic of the Congo
	Human
	112

	443
	22.01
	2.38
	Point
	Democratic Republic of the Congo
	Human
	112

	444
	22.13
	2.46
	Point
	Democratic Republic of the Congo
	Human
	112

	445
	22.12
	2.28
	Point
	Democratic Republic of the Congo
	Human
	112

	446
	22.24
	2.32
	Point
	Democratic Republic of the Congo
	Human
	112

	447
	22.32
	2.17
	Point
	Democratic Republic of the Congo
	Human
	112

	448
	22.32
	0.62
	Point
	Democratic Republic of the Congo
	Human
	112

	449
	23.11
	-1.14
	Point
	Democratic Republic of the Congo
	Human
	112

	450
	17.82
	-2.45
	Point
	Democratic Republic of the Congo
	Human
	112

	451
	23.57
	-2.85
	Point
	Democratic Republic of the Congo
	Human
	112

	452
	22.11
	-2.67
	Point
	Democratic Republic of the Congo
	Human
	112

	453
	22.20
	-3.32
	Point
	Democratic Republic of the Congo
	Human
	112

	454
	22.29
	-3.49
	Point
	Democratic Republic of the Congo
	Human
	112

	455
	22.50
	-3.48
	Point
	Democratic Republic of the Congo
	Human
	112

	456
	22.22
	-3.60
	Point
	Democratic Republic of the Congo
	Human
	112

	457
	22.42
	-3.74
	Point
	Democratic Republic of the Congo
	Human
	112

	458
	27.91
	-1.53
	Point
	Democratic Republic of the Congo
	Human
	112

	459
	17.91
	-2.75
	Point
	Democratic Republic of the Congo
	Human
	112

	460
	18.70
	-3.75
	Point
	Democratic Republic of the Congo
	Human
	112

	461
	17.64
	-4.72
	Point
	Democratic Republic of the Congo
	Human
	112

	462
	17.09
	-5.40
	Point
	Democratic Republic of the Congo
	Human
	112

	463
	17.82
	-5.72
	Point
	Democratic Republic of the Congo
	Human
	112

	464
	18.24
	-6.39
	Point
	Democratic Republic of the Congo
	Human
	112

	465
	8.41
	4.89
	Point
	Nigeria
	Human
	112

	466
	7.38
	4.96
	Point
	Nigeria
	Human
	112

	467
	3.63
	7.28
	Point
	Nigeria
	Human
	112

	468
	-3.38
	6.29
	Point
	Côte d'Ivoire
	Human
	112

	469
	-7.65
	5.15
	Point
	Liberia
	Human
	112

	470
	-8.06
	5.84
	Point
	Liberia
	Human
	112

	471
	-8.49
	5.22
	Point
	Liberia
	Human
	112

	472
	-9.44
	6.06
	Point
	Liberia
	Human
	112

	473
	-1.13
	8.09
	Point
	Ghana
	Human
	112

	474
	22.17
	-5.51
	Point
	Democratic Republic of the Congo
	Human
	112

	475
	24.26
	-4.39
	Point
	Democratic Republic of the Congo
	Human
	112

	476
	22.25
	-2.55
	Point
	Democratic Republic of the Congo
	Human
	112

	477
	18.99
	-4.85
	Point
	Democratic Republic of the Congo
	Human
	112

	478
	17.81
	-5.99
	Point
	Democratic Republic of the Congo
	Human
	112

	479
	22.47
	-0.77
	Point
	Democratic Republic of the Congo
	Human
	112

	480
	18.21
	-1.94
	Point
	Democratic Republic of the Congo
	Human
	112

	481
	26.36
	-1.71
	Point
	Democratic Republic of the Congo
	Human
	112

	482
	28.43
	-2.38
	Point
	Democratic Republic of the Congo
	Human
	112

	483
	19.89
	1.05
	Point
	Democratic Republic of the Congo
	Human
	112

	484
	22.69
	2.11
	Point
	Democratic Republic of the Congo
	Human
	112

	485
	25.10
	2.97
	Point
	Democratic Republic of the Congo
	Human
	112

	486
	20.53
	3.77
	Point
	Democratic Republic of the Congo
	Human
	112

	487
	19.35
	3.47
	Point
	Democratic Republic of the Congo
	Human
	112

	488
	13.59
	3.08
	Point
	Cameroon
	Human
	112

	489
	7.01
	4.82
	Point
	Nigeria
	Human
	112

	490
	3.87
	7.45
	Point
	Nigeria
	Human
	112

	491
	-4.20
	6.48
	Point
	Côte d'Ivoire
	Human
	112

	492
	-8.52
	5.93
	Point
	Liberia
	Human
	112

	493
	-1.19
	7.62
	Point
	Ghana
	Human
	112

	494
	7.35
	8.96
	polygon
	Nigeria
	Human
	6

	495
	7.03
	4.75
	polygon
	Nigeria
	Human
	10

	496
	23.22
	5.06
	polygon
	Central African Republic
	Human
	11

	497
	18.18
	2.55
	point
	Republic of Congo
	Human
	14

	498
	18.48
	3.17
	point
	Republic of Congo
	Human
	14

	499
	22.70
	3.57
	point
	Democratic Republic of the Congo
	Human
	20

	500
	20.97
	1.70
	point
	Democratic Republic of the Congo
	Human
	20

	501
	-11.56
	7.28
	polygon
	Sierra Leone
	Human
	24

	502
	17.80
	0.86
	polygon
	Republic of Congo
	Human
	28

	503
	3.56
	6.53
	polygon
	Nigeria
	Human
	32

	504
	23.46
	-3.51
	polygon
	Democratic Republic of the Congo
	Human
	47

	505
	6.11
	4.77
	polygon
	Nigeria
	Human
	51

	506
	9.86
	6.14
	polygon
	Cameroon
	Human
	58

	507
	27.63
	-1.33
	point
	Democratic Republic of the Congo
	Human
	64

	508
	29.36
	-5.59
	point
	Democratic Republic of the Congo
	Human
	64

	509
	16.89
	-5.09
	point
	Democratic Republic of the Congo
	Human
	64

	510
	-11.62
	7.32
	polygon
	Sierra Leone
	Human
	79

	511
	-11.76
	8.24
	point
	Sierra Leone
	Human
	79

	512
	25.69
	-9.73
	point
	Democratic Republic of the Congo
	Human
	85

	513
	22.63
	-0.60
	point
	Democratic Republic of the Congo
	Human
	89

	514
	-8.21
	5.94
	polygon
	Liberia
	Human
	89

	515
	-9.82
	5.80
	point
	Liberia
	Human
	89

	516
	-12.36
	8.04
	polygon
	Sierra Leone
	Human
	89

	517
	7.51
	5.45
	polygon
	Nigeria
	Human
	89

	518
	-3.50
	6.67
	polygon
	Côte d'Ivoire
	Human
	89

	519
	22.11
	2.49
	point
	Democratic Republic of the Congo
	Human
	89

	520
	16.50
	-5.33
	point
	Democratic Republic of the Congo
	Human
	89

	521
	14.01
	-5.05
	point
	Democratic Republic of the Congo
	Human
	89

	522
	18.94
	4.67
	point
	Democratic Republic of the Congo
	Human
	89

	523
	21.81
	2.77
	point
	Democratic Republic of the Congo
	Human
	89

	524
	22.47
	2.18
	point
	Democratic Republic of the Congo
	Human
	89

	525
	15.40
	-4.38
	point
	Democratic Republic of the Congo
	Human
	89

	526
	17.99
	-4.52
	point
	Democratic Republic of the Congo
	Human
	89

	527
	19.36
	-4.70
	point
	Democratic Republic of the Congo
	Human
	89

	528
	14.92
	-0.24
	point
	Republic of Congo
	Human
	89

	529
	21.97
	-2.45
	point
	Democratic Republic of the Congo
	Human
	89

	530
	4.60
	7.17
	point
	Nigeria
	Human
	89

	531
	-7.15
	5.74
	point
	Côte d'Ivoire
	Cercocebus atys atys
	100

	532
	-7.03
	5.29
	point
	Côte d'Ivoire
	Pan troglodytes
	101

	533
	-7.29
	6.32
	point
	Côte d'Ivoire
	Pan troglodytes
	101

	534
	-6.92
	5.94
	point
	Côte d'Ivoire
	Pan troglodytes
	101

	535
	-7.15
	5.74
	point
	Côte d'Ivoire
	Cercocebus atys atys; chimpanzee; fly
	101

	536
	16.21
	2.50
	polygon
	Central African Republic
	Human
	178

	537
	-3.43
	6.63
	point
	Côte d'Ivoire
	Human
	175

	538
	7.51
	5.45
	polygon
	Nigeria
	Human
	174

	539
	22.45
	-3.46
	point
	Democratic Republic of the Congo
	Human
	179

	540
	11.58
	3.63
	point
	Cameroon
	Mammal
	180

	541
	22.30
	2.98
	point
	Democratic Republic of the Congo
	Human
	176

	542
	22.30
	2.98
	point
	Democratic Republic of the Congo
	Mammal
	177

	543
	22.48
	2.78
	point
	Democratic Republic of the Congo
	Mammal
	177

	544
	16.19
	2.47
	polygon
	Central African Republic
	Human
	178

	545
	-11.63
	7.37
	point
	Sierra Leone
	Human
	181

	546
	-11.67
	7.96
	polygon
	Sierra Leone
	Human
	181

	547
	17.66
	2.36
	point
	Republic of Congo
	Human
	181





[bookmark: _Toc99392928][bookmark: _Toc141368591]Appendix Table S20: Mean (95% percentiles) relative contributions of variables (RC≥3%) and mean AUCs (95% percentiles) of five BRT models in this study
	Variable
	[bookmark: _Hlk105488606]Cricetomys gambianus
	[bookmark: _Hlk105488693]Funisciurus spp.
	[bookmark: _Hlk105488718]Graphiurus crassicaudatus
	[bookmark: _Hlk105488729]Graphiurus lorraineus
	MPXV

	Environment
	
	
	
	
	

	Annual mean temperature
	9.58 (7.09‒12.46)
	9.01 (7.28‒10.55)
	8.26 (2.95‒13.55)
	‒
	6.90 (5.28‒8.48)

	Mean diurnal range
	14.41 (10.05‒19.23)
	34.00 (29.78‒38.12)
	‒
	6.09 (3.84‒9.00)
	‒

	[bookmark: _Hlk106722206]Isothermality
	10.51 (8.21‒13.26)
	10.38 (8.74‒12.26)
	‒
	4.00 (2.09‒6.69)
	9.27 (7.88‒10.67)

	Min temperature of coldest month
	‒
	‒
	45.98 (26.06‒63.55)
	6.75 (2.61‒14.44)
	29.89 (22.14‒36.70)

	Mean temperature of coldest quarter
	9.85 (7.00‒13.35)
	‒
	‒
	‒
	‒

	Annual precipitation
	11.87 (9.31‒14.92)
	13.80 (11.50‒16.81)
	9.85 (4.49‒17.35)
	7.83 (4.95‒11.50)
	31.83 (26.24‒40.09)

	Precipitation of driest month
	‒
	7.06 (4.99‒9.57)
	‒
	7.39 (3.55‒13.09)
	‒

	Precipitation of coldest quarter
	‒
	‒
	‒
	27.87 (17.43‒38.05)
	‒

	Forest
	‒
	3.56 (2.51‒4.69)
	‒
	5.75 (2.92‒10.03)
	‒

	Shrubland
	‒
	‒
	7.78 (2.42‒14.41)
	‒
	‒

	Mixed cropland and nature vegetation
	9.49 (6.74‒13.43)
	8.59 (6.62‒11.04)
	‒
	25.54 (17.40‒36.91)
	‒

	Mixed tree, shrub and herbaceous
	‒
	3.87 (2.52‒5.16)
	‒
	‒
	‒

	Water body
	‒
	3.51 (2.63‒4.68)
	‒
	‒
	‒

	Human activity
	
	
	
	
	

	Cropland
	‒
	6.22 (4.62‒8.17)
	‒
	8.79 (3.43‒15.79)
	‒

	Urbanland
	‒
	‒
	8.05 (0.91‒21.02)
	‒
	‒

	Human footprint
	34.27 (29.87‒40.27)
	‒
	20.08 (8.14‒40.83)
	‒
	‒

	Animal
	
	
	
	
	

	[bookmark: _Hlk106722275]Graphiurus crassicaudatus
	‒
	‒
	‒
	‒
	6.51 (5.01‒8.10)

	[bookmark: _Hlk106722002]Graphiurus lorraineus
	‒
	‒
	‒
	‒
	8.02 (6.31‒9.78)

	[bookmark: _Hlk106723228]Rodentia richness
	‒
	‒
	‒
	‒
	7.57 (6.33‒8.75)

	AUC
	0.93 (0.88‒0.96)
	0.90 (0.86‒0.92)
	0.96 (0.86‒1.00)
	0.88 (0.79‒0.96)
	0.95 (0.94‒0.97)





[bookmark: _Toc141368592]Appendix Table S21: Model-Predicted populations and areas at risk of MPXV infections in Africa 
	Country
	Risk population (million)
	Risk area (10 000 km2)

	Endemic countries
	
	

	Nigeria
	176.00
	33.24

	Democratic Republic of the Congo
	[bookmark: _Hlk106724257]81.88
	127.11

	Ghana
	[bookmark: _Hlk106724308]38.30
	12.12

	Ivory Coast
	25.22
	13.25

	Cameroon
	18.77
	13.97

	Benin
	9.66
	2.17

	Sierra Leone
	7.30
	4.43

	Liberia
	5.79
	8.83

	Gabon
	3.59
	12.81

	Republic of Congo
	3.40
	20.50

	Central African Republic
	3.36
	10.13

	Potential endemic country
	
	

	Ethiopia
	18.81
	7.87

	Kenya
	6.92
	1.53

	Guinea
	6.37
	2.16

	Togo
	4.78
	3.08

	Tanzania
	4.77
	1.19

	Madagascar
	3.69
	5.94

	Uganda
	3.28
	0.68

	Equatorial Guinea
	1.22
	1.21

	Comoros
	0.82
	0.13

	Angola
	0.69
	1.28

	Guinea-Bissau
	0.57
	0.18

	Rwanda
	0.55
	0.11

	South Sudan
	0.51
	0.87

	Burundi
	0.39
	0.15

	Somalia
	0.38
	0.84

	Burkina Faso
	0.31
	0.35

	Mozambique
	0.27
	0.04


[bookmark: _Toc141368593]
Appendix Table S22: Top 10 countries with suitable habitats for MPXV (ranked by population)
	Continent
	Country
	Risk area (km2)
	Risk population
	Imported risk index

	Asia
	Indonesia
	1 712 636
	377 745 544
	2641

	Asia
	India
	153 934
	194 915 913
	46 748

	Asia
	Philippines
	276 819
	145 292 685
	6023

	Americas
	Brazil
	4 602 118
	116 330 366
	3498

	Asia
	Vietnam
	99 232
	72 098 242
	1239

	Americas
	Colombia
	999 272
	57 707 030
	305

	Asia
	Thailand
	121 555
	52 857 369
	4459

	Asia
	Malaysia
	239 964
	47 536 545
	9632

	Asia
	Sri Lanka
	62 031
	28 304 773
	669

	Asia
	Cambodia
	146 311
	25 275 963
	556




[bookmark: _Toc141368594]Appendix Table S23: Top 10 countries with suitable habitats for MPXV (ranked by area)
	Continent
	Country
	Risk area (km2)
	Risk population
	Imported risk index

	Americas
	Brazil
	4 602 118
	116 330 366
	3497

	Asia
	Indonesia
	1 712 636
	377 745 544
	2640

	Americas
	Colombia
	999 272
	57 707 030
	304

	Americas
	Venezuela
	656 277
	17 494 623
	107

	Americas
	Peru
	502 883
	4 069 359
	177

	Oceania
	Papua New Guinea
	394 458
	11 497 008
	10

	Asia
	Philippines
	276 819
	145 292 685
	6022

	Asia
	Malaysia
	239 964
	47 536 545
	9632

	Americas
	Guyana
	190 973
	1 013 011
	6

	Asia
	India
	153 934
	194 915 913
	46 747





[bookmark: _Toc141368595]Appendix Table S24: The imported risk of MPXV caused by flight from endemic countries
	Imported countries
	Exported countries

	
	Sum of 
West African
 clade
	Sum of
[bookmark: _Hlk105892878] Congo Basin 
clade
	Nigeria
	Ghana
	Cote d'Ivoire
	Cameroon*
	Democratic 
Republic
 of the Congo
	Republic of
the Congo
	Gabon
	Sierra Leone
	Benin
	Liberia
	Central
African
Republic

	United Kingdom
	159 380
	79 796
	155 474
	49 137
	6167
	3886
	3808
	4413
	2197
	11 623
	391
	1963
	117

	France
	31 265
	149 834
	13 674
	2933
	54 682
	34 314
	13 483
	22 812
	23 542
	2647
	10 858
	434
	1720

	United States
	110 008
	43 155
	107 441
	28 061
	5373
	3431
	2447
	1571
	1605
	1082
	1136
	851
	165

	South Africa
	55 538
	49 369
	53 899
	16 505
	4399
	2487
	15 085
	3394
	6072
	1760
	776
	395
	135

	United Arab Emirates
	64 350
	26 837
	62 575
	9629
	3824
	3240
	1083
	8331
	1308
	443
	454
	155
	145

	China
	40 497
	39 406
	37 176
	12 166
	4255
	3984
	7228
	5184
	4562
	2856
	940
	1329
	223

	Italy
	26 720
	32 862
	24 642
	10 882
	8653
	3707
	1493
	5912
	1510
	878
	1529
	225
	153

	Ethiopia
	25 094
	31 503
	23 705
	2326
	4325
	2568
	13 196
	8381
	736
	177
	1014
	106
	64

	Senegal
	16 052
	36 605
	14 869
	6793
	17 904
	1307
	303
	4277
	3466
	1006
	2088
	530
	115

	India
	28 541
	18 207
	27 404
	5418
	4246
	967
	3182
	1615
	1670
	615
	921
	653
	58

	Germany
	19 814
	22 787
	17 017
	12 302
	2364
	4913
	1239
	814
	1142
	909
	1524
	341
	36

	Morocco
	4651
	33 820
	1557
	1838
	13 620
	2075
	2352
	4067
	5247
	1871
	810
	2057
	2977

	Saudi Arabia
	30 211
	6688
	29947
	4698
	924
	503
	72
	115
	187
	133
	302
	13
	6

	Kenya
	14 235
	22 215
	12194
	5318
	2085
	1862
	8100
	1175
	406
	1655
	1829
	1110
	715

	Belgium
	10 976
	21 369
	1968
	2050
	2641
	3520
	9492
	224
	344
	4102
	741
	7247
	15


Only the top 15 risk exporting countries and the top 15 risk importing countries are reserved for the number of risk population exported from infected countries to other countries in the world by flight.
*For Cameroon, we assumed that the Congo Basin clade has the same export risk as the West African clade.


[bookmark: _Toc141368596]Appendix Table S25: The imported risk of MPXV caused by flight from epidemic countries
	Imported countries
	Exported countries

	
	United Kingdom
	Spain
	Germany
	France
	United States
	Netherlands
	Switzerland
	Portugal
	Canada
	Belgium
	Brazil
	Peru
	Israel

	Italy
	217.83
	367.08
	138.45
	104.34
	20.81
	69.58
	30.89
	41.44
	8.78
	44.07
	1.34
	0.44
	0.86

	Ireland
	200.272
	119.71
	22.259
	18.679
	10.602
	19.406
	5.632
	25.836
	3.481
	7.11
	0.112
	0.013
	0.052

	Turkey
	49.868
	23.4236
	139.2068
	14.9246
	5.8403
	22.4245
	15.6412
	3.6719
	1.4509
	5.4033
	0.0693
	0.0071
	0.4404

	Poland
	117.7292
	48.9736
	28.4154
	13.6801
	3.2504
	16.7056
	6.1228
	7.0925
	1.7827
	8.913
	0.0675
	0.0081
	0.2421

	Greece
	79.926
	18.6255
	70.7981
	19.973
	2.7959
	14.6369
	13.513
	2.9441
	2.5518
	11.6082
	0.0692
	0.0058
	0.4191

	Austria
	28.596
	52.501
	65.785
	11.187
	4.053
	16.653
	15.649
	7.5
	1.134
	3.979
	0.117
	0.022
	0.195

	Denmark
	53.786
	69.439
	22.682
	13.204
	6.377
	14.878
	7.145
	7.737
	1.598
	6.23
	0.12
	0.032
	0.069

	Sweden
	37.966
	72.454
	27.131
	11.951
	5.971
	12.229
	6.959
	6.237
	1.098
	3.581
	0.109
	0.054
	0.047

	Mexico
	8.09
	24.81
	5.15
	5.07
	98.92
	2.05
	0.87
	0.76
	28.37
	0.46
	0.81
	0.93
	0

	Norway
	38.079
	73.848
	16.122
	9.621
	4.407
	12.691
	3.821
	5.015
	0.797
	2.28
	0.075
	0.016
	0.042

	China
	22.532
	23.589
	21.026
	13.133
	32.506
	6.883
	3.581
	2.225
	14.114
	1.5
	0.273
	0.095
	0

	Romania
	36.6489
	47.1175
	23.0805
	8.3073
	0.9
	6.7213
	3.4961
	2.8965
	1.1442
	7.7232
	0.0315
	0.0035
	0.5088

	Russian
	11.851
	46.454
	33.794
	12.63
	4.205
	7.747
	6.528
	3.936
	1.025
	2.848
	0.072
	0.023
	0.739

	Morocco
	15.2096
	32.4925
	8.0388
	43.3768
	0.577
	8.2353
	3.3379
	2.3568
	1.4079
	12.2773
	0.0301
	0.0013
	0

	Hungary
	32.8038
	23.1079
	15.9233
	6.5021
	1.5278
	11.1069
	4.4629
	3.4989
	1.2561
	5.9403
	0.0425
	0.0042
	0.2502


Only the top 15 risk exporting countries and the top 15 risk importing countries are reserved for the number of risk population exported from infected countries to other countries in the world by flight.

[bookmark: _Toc141368597][bookmark: _Toc96071221][bookmark: _Toc99392929]Appendix Table S26: Country or region abbreviations used throughout the article
	ID
	Country or region
	Abbreviation
	
	ID
	Country or region
	Abbreviation

	1
	Australia
	AUS
	
	33
	Morocco
	MAR

	2
	Austria
	AUT
	
	34
	Mozambique
	MOZ

	3
	Belgium
	BEL
	
	35
	Netherlands
	NLD

	4
	Benin
	BEN
	
	36
	Nigeria
	NGA

	5
	Brazil
	BRA
	
	37
	Norway
	NOR

	6
	Burkina Faso
	BFA
	
	38
	Poland
	POL

	7
	Cameroon
	CMR
	
	39
	Portugal
	PRT

	8
	Canada
	CAN
	
	40
	Romania
	ROU

	9
	Central African Republic
	CAF
	
	41
	Russian
	RUS

	10
	China
	CHN
	
	42
	Rwanda
	RWA

	11
	Congo
	COG
	
	43
	Saudi Arabia
	SAU

	12
	Côte d'Ivoire
	CIV
	
	44
	Senegal
	SEN

	13
	Democratic Republic of the Congo
	DRC
	
	45
	Sierra Leone
	SLE

	14
	Denmark
	DNK
	
	46
	Singapore
	SGP

	15
	Equatorial Guinea
	GNQ
	
	47
	Slovenia
	SVN

	16
	Ethiopia
	ETH
	
	48
	Somalia
	SOM

	17
	France
	FRA
	
	49
	South Africa
	ZAF

	18
	Gabon
	GAB
	
	50
	South Sudan
	SDS

	19
	Germany
	DEU
	
	51
	Spain
	ESP

	20
	Ghana
	GHA
	
	52
	Spain
	ESP

	21
	Greece
	GRC
	
	53
	Sudan
	SDN

	22
	Guinea
	GIN
	
	54
	Sweden
	SWE

	23
	Guinea Bissau
	GNB
	
	55
	Switzerland
	CHE

	24
	Hungary
	HUN
	
	56
	Switzerland
	CHE

	25
	India
	IND
	
	57
	Tanzania
	TZA

	26
	Ireland
	IRL
	
	58
	Togo
	TGO

	27
	Israel
	ISR
	
	59
	Turkey
	TUR

	28
	Italy
	ITA
	
	60
	Uganda
	UGA

	29
	Kenya
	KEN
	
	61
	United Arab Emirates
	ARE

	30
	Liberia
	LBR
	
	62
	United Kingdom
	GBR

	31
	Madagascar
	MDG
	
	63
	United States of America
	USA

	32
	Mexico
	MEX
	
	
	
	





[bookmark: _Toc141368598]Appendix Figure S1: Timeline of MPXV cases from 1970 to 2022. (A) the annual and cumulative cases of monkeypox by continent, (B) the seasonality of MPXV case numbers.
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[bookmark: _Toc141368599][bookmark: _Toc99392940]Appendix Figure S2: The number of MPXV human infections by periods and countries. (A) Illustrates the number of MPXV human infections through time, with the area of each circle and its position along the y-axis representing the number of cases. The onset year is represented by the color as per. (B–G) Show these numbers of human infections over a series of time periods. Panel H show all infections through time. In (B–H) the clades of MPXV is illustrated by the symbol shape, the number of cases by size and reported years by color. Endemic areas have been reported are colored in blue. The country abbreviations were listed with full name in Table S24.
[image: ]

[bookmark: _Toc141368600]Appendix Figure S3: The locations of reported MPXV infections in animals and zoonotic transmission to human. (A) Shows the locations of reported MPXV virus infection in animals and zoonotic transmission to human. (B–D) Show these records over three different time periods. Numbers refer to records as listed in Appendix Table S11and S12. In all panels, the species in which infection was detected is given by symbol shape and the year recorded by symbol color. Endemic areas which has been reported are colored in blue.

[image: ]



[bookmark: _Toc141368601]Appendix Figure S4: The effective reproduction number (Rt) of monkeypox in human-to-human transmission. (A) The effective reproduction number (Rt) with 95% CI from 1990 to 2020 between West African clade and Congo Basin clade; (B) The effective reproduction number (Rt) in main epidemic countries from April 21 to July 22, 2022.
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[bookmark: _Toc141368602]Appendix Figure S5: Correlation matrix of variables for Cricetomys gambianus. Heatmap representing the correlation between features using Spearman correlation coefficient. Red and blue colors in the plot represent the positive and negative monotonic relationship respectively. The absolute value of the correlation coefficient was represented by the size of the circle, and the exact value shown in the lower triangle. The variables marked red represent those excluded.
 
[image: ]


[bookmark: _Toc141368603]Appendix Figure S6: Correlation matrix of variables for Funisciurus spp. Heatmap representing the correlation between features using Spearman correlation coefficient. Red and blue colors in the plot represent the positive and negative monotonic relationship respectively. The absolute value of the correlation coefficient was represented by the size of the circle, and the exact value shown in the lower triangle. The variables marked red represent those excluded.

 [image: ]


[bookmark: _Toc141368604]Appendix Figure S7: Correlation matrix of variables for Graphiurus crassicaudatus. Heatmap representing the correlation between features using Spearman correlation coefficient. Red and blue colors in the plot represent the positive and negative monotonic relationship respectively. The absolute value of the correlation coefficient was represented by the size of the circle, and the exact value shown in the lower triangle. The variables marked red represent those excluded.

[image: ]

[bookmark: _Toc141368605]Appendix Figure S8: Correlation matrix of variables for Graphiurus lorraineus. Heatmap representing the correlation between features using Spearman correlation coefficient. Red and blue colors in the plot represent the positive and negative monotonic relationship respectively. The absolute value of the correlation coefficient was represented by the size of the circle, and the exact value shown in the lower triangle. The variables marked red represent those excluded.
 
[image: ]


[bookmark: _Toc141368606]Appendix Figure S9: Correlation matrix of variables for MPXV. Heatmap representing the correlation between features using Spearman correlation coefficient. Red and blue colors in the plot represent the positive and negative monotonic relationship respectively. The absolute value of the correlation coefficient was represented by the size of the circle, and the exact value shown in the lower triangle. The variables marked red represent those excluded.
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[bookmark: _Toc96071231][bookmark: _Toc99392948][bookmark: _Toc141368607][bookmark: _Toc98526362][bookmark: _Toc98749964]Appendix Figure S10: The relative contribution and response curve of BRT models for Cricetomys gambianus. (A) The relative influence of predictors on occurrence probability. (B) Effect plots of predictors based on BRT models ordered by mean relative contributions, which was present in parentheses. The mean curves (red) and 95% percentiles (red) show the influence on predicting the probability of occurrence. The histograms (grey) show the frequency distributions of the predictors.
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[bookmark: _Toc141368608]Appendix Figure S11: The relative contribution and response curve of BRT models for Funisciurus spp. (A) The relative influence of predictors on occurrence probability. (B) Effect plots of predictors based on BRT models ordered by mean relative contributions, which was present in parentheses. The mean curves (red) and 95% percentiles (red) show the influence on predicting the probability of occurrence. The histograms (grey) show the frequency distributions of the predictors.
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[bookmark: _Toc141368609]Appendix Figure S12: The relative contribution and response curve of BRT models for Graphiurus crassicaudatus. (A) The relative influence of predictors on occurrence probability. (B) Effect plots of predictors based on BRT models ordered by mean relative contributions, which was present in parentheses. The mean curves (red) and 95% percentiles (red) show the influence on predicting the probability of occurrence. The histograms (grey) show the frequency distributions of the predictors.

[image: ]


[bookmark: _Toc141368610][bookmark: OLE_LINK35][bookmark: OLE_LINK36]Appendix Figure S13: The relative contribution and response curve of BRT models for Graphiurus lorraineus. (A) The relative influence of predictors on occurrence probability. (B) Effect plots of predictors based on BRT models ordered by mean relative contributions, which was present in parentheses. The mean curves (red) and 95% percentiles (red) show the influence on predicting the probability of occurrence. The histograms (grey) show the frequency distributions of the predictors.
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[bookmark: _Toc141368611]Appendix Figure S14: The relative contribution and response curve of BRT models for MPXV. (A) The relative influence of predictors on occurrence probability. (B) Effect plots of predictors based on BRT models ordered by mean relative contributions, which was present in parentheses. The mean curves (red) and 95% percentiles (red) show the influence on predicting the probability of occurrence. The histograms (grey) show the frequency distributions of the predictors. The partial dependence plots showed the relationships between these explanatory factors and MPXV zoonotic niche (Table S18). Two animal-related predictors (probability of Graphiurus lorraineus, and Graphiurus crassicaudatus) showed a positive correlation with zoonotic transmission of MPXV. Annual precipitation, min temperature of coldest month and isothermality were generally shown a positive correlation with the occurrence of with MPXV, and annual mean temperature was shown a quadratic pattern, in where low or high annual precipitation decreased the environmental suitability for MPXV. A negative correlation was shown between the Rodentia richness and zoonotic MPXV occurrence.
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[bookmark: _Toc141368612]Appendix Figure S15: Global environmental suitability of MPXV. The environmental suitability was colored from blue to red by ascending order. In addition to Africa, the BRT model predicted that the northern part of South America, Caribbean States, and many areas in Southeast and South Asia as well as Western Pacific Region have highly suitable environment for the MPXV occurrence once the virus invades.

[image: ]
[bookmark: _Toc141368613]Appendix Figure S16: The chord graph of interregional risk of MPXV from endemic countries (A) and main current epidemic countries (B) caused by flight. (A): The corresponding links between the top 15 countries at potentially imported risk and endemic countries are shown, with the information about the proportion of risk source and probable MPXV clades. (B): The corresponding links between the top 15 countries at potentially imported risk and main current epidemic countries are shown. The country abbreviations were listed with full name in Table S24.
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